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PREFACE. 



The volume which follows is the third and last of those which constitute the purely geolo- 
gical portion of the report required of the Geological Corps by the organic law of the 
Survey. Material sufficient to form a volume equal in size to the two before published 
was prepared, and its publication was authorized more than three years since, but its ap-. 
pearance has been delayed by various causes, chief among which was the rapid develop- 
ment of the coal and iron industries in the southeastern portion of the State, and the 
important discoveries made during the progress of the extensive explorations under- 
taken in this region. The credit of the Survey, and the interests of all those who were 
taking part in the development of the resources of this section, seemed to require that a 
new and thorough survey of at least the Hocking Valley Coal Field should be undertaken. 
This has been done with much care, and with very gratifying and satisfactory results, 
and the pages which follow give ample evidence of the importance and even necessity 
of this re-survey. 

Much work has also been done during the interval in other parts of the State, correct- 
ing errors that have been made, or adding fco the facts before gathered. In this way 
the dimensions of the volume now published have been considerably augmented, and its 
value greatly enhanced. It should also be said that the new material added to the 
volume has been acquired at very small cost to the State, as since 1874 no regular 
salaries have been paid to the members of the Geological Corps, and the small sum 
appropriated since the above date has been no more than sufficient to pay the actual 
expenses incurred in Held and office work. Hence the delay has been a gain rather 
than a loss to the people of Ohio. 

Part II of this volume, constituting the third and last contribution to the Palaeontology 
of the State, is in the course of preparation, and will be ready for presentation to the 
next Legislature. 

Vol; IV, Zoology and Botany, is now in the printer's hands. The Geological Map of 
the State will be ready for distribution this year. Vol. V, Economic Geology, is mora 
than half done, and it is expected that the material necessary to complete it will be 
added during the coming year. It will be impossible for th© public to justly estimate 
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the value of the results of the Survey until all this matter shall have been submitted 
to them in printed form ; but the degree of favor with which the reports already pub- 
lished have been received, will perhaps be accepted as proof that the work of the 
Survey has been, and is being satisfactorily done, and that when finished it will not be 
discreditable to those engaged in it or to the State. It is but just, however, to the mem- 
bers of the Geological Corps, to state that they do not regard their work as in any sense 
exhaustive and complete, but as at least a fapir return for the time it has occupied, and 
the money expended upon it. To make a minute and thorough survey of a great and 
rich state like ours, would require a very large sum and many years of time, but the 
present survey was begun with a guaranty of only three years' continuance. Although 
subsequently extended by act of Legislature, no provision was made for its support 
in vigor and activity for more than five years; and whatever has been done since the ex- 
piration of that period has been largely as a gratuity on the part of those who accom- 
plished it. When the materials collected by the Survey shall all have been worked up, 
the total expenses of field and office work will amount to about $100,000, a sum which 
will not appear extravagant when it is known that for the field and office work of the 
Second Geological Survey of our neighboring State, Pennsylvania, $350,000 have 
already been appropriated. 

The cost of the publication of the reports of the Ohio Survey has been large, because 
they have been issued in editions of 20,000 copies ; but for that expenditure the Geolo- 
gical Corps is not responsible, since it was made by independent and unsolicited action 
of the Legislature. 

In the preface to Vol. II, Geology, an explanation has been given of the differences of 
the volumes of the report in size and in the quality paper used. For these differences 
and for the fact that the typographical execution in style and accuracy leaves much to 
be desired, the Geological Corps is not accountable. The errors in typography are such 
as are incident to the wholesale and hurried manner in which our public documents are 
printed. 

The proof reading and also a measure of editorial supervision of the present volume 
have been turned over to Prof. Edward Orton, but in justice to him it must be stated 
that it has occasionally been found necessary to print one or more forms during his 
absence from home. For the errors occurring in such forms he is not responsible.- It 
has not been possible, in any case, to send away proofs of the reports to their several 
authors foij revision. 

J. fik N. 



CHAPTER LV. 

REVIEW OF THE GEOLOGICAL STRUCTURE OP OHIO. 



BY J. S. NEWBERRY. 



LOWER SILURIAN SYSTEM. 



THE CINCINNATI ARCH. 

During the first two years of the existence of the Geological Survey, 
much attention was given to the Cincinnati arch, and its structure and 
age were then, for the first time, accurately determined. These are dis- 
cussed at some length in the first volume of this report, and it is there 
stated that this arch is a great fold of the strata raised at the close of the 
Lower Silurian age, when it formed two islands, one in Tennessee, the 
other in Kentucky and Ohio, around which the more recent rocks were 
•deposited on a sloping shore. It was also shown that no evidence exists 
that these islands have ever been completely submerged since the close 
of the Lower Silurian age, and it was suggested that the broad, depressed 
areas of Silurian rocks, which now mark their sites, were produced by 
the solution and removal by atmospheric water of the limestones of 
which they were composed. 

Some doubt has been expressed by Prof. E. T. Cox, the able State Geol- 
ogist of Indiana, whether the theory of the history and structure of the 
Cincinnati arch, given in our report, is the true one, and he advances 
the view that it should be rather regarded as a mass of the Lower Silu- 
rian limestones which formed a highland of the ancient continent, sub- 
sequently submerged, and receiving on its top and sides the sediments 
that compose the more recent groups of rocks. In answer to this theory, 
it may be said that, whatever it may seem to be in Indiana, the Cincin- 
nati axis in Ohio is unmistakably an anticlinal ridge, of which the arched 
strata of the Cincinnati group form the core, the more recent formations 
resting on these, and dipping away on either side. 

That the Cincinnati arch formed an elevated ridge, which separated 
depressed areas through the Upper Silurian, Devonian, and Carbonifer- 
ous ages, is demonstrated by the thinning out on its flanks of the Clinton 
Group, the Corniferous Limestone, the Waverly, and the Coal Measures. 
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This is also proven by the Conglomerate of the Clinton, formed of peb- 
bles and rolled fossils of the Cincinnati Group, and the Conglomerate at 
the base of the Corniferous, composed largely of pebbles of the Water- 
lime. 

To the sketch of the structure and history of the Cincinnati arch, 
given in our first volume, we may add that there is apparently good evi- 
dence that during the Palaeozoic ages the different portions of this arch 
were unequally elevated and depressed. In Southern Kentucky and 
Tennessee the Upper Silurian and Devonian rocks run out to feather- 
edges on its sides, while they cover its summit in Logan county, Ohio, at 
an altitude now more than a thousand feet higher. This proves that 
during the Upper Silurian and Devonian ages, the southern portion of 
the arch was much higher than the northern. This condition of things 
was, however, reversed in the Carboniferous age, for in Southern Ken- 
tucky the Carboniferous Sea swept entirely over the arch, and the Lower 
Carboniferous limestone and Waverly rocks accumulated on it to the 
depth of more than five hundred feet, while in Ohio the Lower Carbon- 
iferous limestone scarcely reached its base, and the Waverly rocks did not 
cover its summit. 

In the Coal Measure epoch, the Cincinnati arch was apparently a land 
area throughout its entire length, its northern end being then, as now, ■= 
its highest portion, and connected with the highlands of Canada. This 
is conclusively proven by the manner in which the Coal Measure strata 
terminate on the western margin of the basin in Knox and -Richland 
counties, where the coal-beds abut against ; pre-existent Waverly hills. 

THE CINCINNATI GROUP. 

In Chapter IV of Volume I of this report, the relations of the Cincin- 
nati Group are discussed at some length, and it is there shown by con- 
clusive evidence that the Lower Silurian limestones exposed at Cincin- 
nati are not, as has been claimed, the equivalents of the Hudson River 
Group of New York, but that they represent the entire Trenton lime- 
stone series. 

In the chapter referred to, a partial list was given of the Lower Silur- 
ian fossils which are found in Ohio, Canada, New York, and Tennessee, 
and it was shown from this list that the Cincinnati Group contains not 
only the characteristic fossils of the Hudson River Group, but a still 
larger number of those which occur in the Trenton limestone in New 
York and Canada, and even some of those x)f the Black River and Birds- 
eye limestone ; and these are all so intermingled as to make it impossible 
to identify any one of the subdivisions of the Cincinnati Group witli 
either of the Lower Silurian limestones of the east. 
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The name Cincinnati Group is retained for the rocks under considera- 
tion in our report, since they are not the^xact equivalents of any strata 
described under other names elsewhere, and are the typical series to which 
this name was first applied by Messrs. Meek and Worthen; but it should 
be distinctly understood that the term is not, as is represented by these 
authors and others, synonymous with the " Hudson River Group." 

If it were so, it would have been much better to retain the older name, as 
the argument advanced for the change, viz : " that as the * Hudson River 
Group ' does not reach the Hudson River, it was, therefore, a misnomer" 
—has no foundation in fact. As it is, the law of priority, as well as the 
interests of science, require the retention of the name Hudson River 
Group, for the rocks to which it was applied, but it should not be con- 
founded with the Cincinnati Group. 

In the State of New York, the differences between the Trenton and 
Hudson Groups are chiefly local and lithological ; nearly all the fossils of 
the Hu ?son being found in the Trenton. The only fossils characteristic 
of the Utica shale, are graptolites which seem to have grown in great 
profusion in certain shallow and quiet parts of the Lower Silurian Sea. 
Subsequently, with the progressive shallowing of the portions of this 
sea adjacent to the shores of the Adirondack and Canadian highlands, 
the sediments deposited became more purely mechanical and coarser, and 
the Oswego sandstone, the Lorraine and Pulaski shales were laid down. 
These changing local conditions produced different groupings of mollus- 
cous life in the subdivisions of the Trenton group; but further south 
and west, where an open sea prevailed, the physical conditions were 
much more constant, and there were few changes in the fauna through- 
out the entire period of the deposition of the Lower Silurian limestones. 

With all the facts brought out by a carlful study of the Cincinnati 
Group and its fossils, we were compelled to qualify, in our first volume, 
as has been specified, the definition before given to it. Subsequent ob- 
servations have strengthened the arguments then used, and no conflict- 
ing evidence has been advanced by others. Hence, we protest against 
the course pursued by those who represent the Cincinnati Group of Ohio 
as the equivalent of the Hudson River Group of New York, and call it 
by the latter name ] and that of those others who, committing the same 
error of identification, employ the name Cincinnati Group, and represent 
it to be only the upper portion of the Lower Silurian system, and as 
overlying all the Trenton series of New York. In the light of all the 
facts cited in our reports, we cannot but regard adherence to these errors 
as a willful perversion of the truth. 

Since the publication of the description of the Cincinnati Group, in 
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the first volume of the Geology of Ohio, great additions have been made 
to our knowledge of the forms of life contained in these rocks, through 
the contributions of Messrs. Meek, Hall, Whitfield, and Nicholson. These 
are contained in Vols. I and II of the Palaeontology of Ohio, in which the 
descriptions of species occupy 382 pages, and are illustrated by twenty 
plateSo For the means of making this important contribution to palee- 
ontological science, the Survey is greatly indebted to Messrs. C. B. Dyer, 
U. P. James, S. A. Miller, D. H. Shaffer, and Drs, Miller, Hill, and Byrnes, 
all of whom generously placed their splendid collections of fossils in the 
hands of the paleontologists mentioned, for description. More new ma- 
terial is constantly being obtained from this vast storehouse of ancient 
life, and it is hoped that some of the species discovered since the publi- 
cation of the second volume on Palaeontology, will be described in the 
third and last volume, which is now in preparation. 

Perhaps the most interesting fossils recently discovered in the Cincin- 
nati group, are numbers of minute dental organs, collected about Cin- 
cinnati, by Professor Wetherby and Mr. E. 0. Ulrich. Their zoological 
relations have not yet been accurately determined: they have much 
resemblance to the jaws and teeth of fishes, but are perhaps still more 
like, in form and microscopic structure, the teeth of annelids. Although 
at first supposed , to be fish-teeth, it is much more probable that they 
formed the dentition of mollusks or articulates; at least, much stronger 
proof than they afford will be required, before the existence of verte- 
brates in the Lower Silurian Sea can be conceded. 

UPPER SILURIAN SYSTEM. 

THE MEDINA GROUP. 

Nothing new has been learned since the publication of our first vol- 
ume, in regard to the existence, in Ohio, of representatives of the Medina 
sandstone. Deep borings in the northern and central parts of the State 
Indicate the presence tbere of a stratum of red, mechanical sediment be- 
tween the limestones of the Cincinnati group and those of the Upper 
Silurian, and there is little doubt that this represents the Medina sand- 
stone of New York. In south-western Ohio, a sheet of calcareous, colored 
clays occupies the same position. Professor F. H. Bradley reports that 
in Indiana the fossils of the Cincinnati Group extend up through this 
band to the base of the Clinton. We have, however, found this not to 
be the case in Ohio, nor has any evidence been gathered here which is 
inconsistent with the supposition that these clays form the extreme 
edge of the Medina. This is rendered the more probable by the great 
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development of the Medina Group in Pennsylvania and West Virginia, 
at points not more than two hundred miles directlv east from the eastern 
base of the Cincinnati arch. 

THE CLINTON GROUP. 

A large number of fossils, new to science, have been collected from the 
Clinton Group since the publication of our first volume of Geology, and 
most of these have been described in the volumes on Palaeontology, but 
nothing has been discovered that requires any modification of the full 
and accurate description of the character and extent of the Clinton lime- 
stone given by Professor Orton. } 

It will be remembered that the stratum of beautiful building stone 
known as the Dayton stone, is made in our reports to form the base of 
the Niagara Group. It has been suggested that it should rather be re- 
garded as the cap-stone of the Clinton, but no proof has been adduced 
which would justify the change ; indeed, any line separating the Clinton 
and the Niagara formations in Ohio, must be very faintly drawn, as they 
form subordinate parts of one whole. Even in New. York the ties that 
bind the Clinton and Niagara are much more numerous than would be 
inferred from their distinctness in the tables of geological classification. 
A large part of the fossils of the Clinton run up into the Niagara, and, 
while there are certain lithologicai distinqtions there, as well as a few 
fossils that serve to separate them, they are plainly portions of one great 
formation. In Ohio, where shores that afforded silicious sediments were 
remote, the physical conditions were more uniform throughout the Upper 
Silurian age, and the Clinton and Niagara rocks are more alike, both in 
lithologicai character and fossils, than in New York. 

To any one who will even briefly review the facts presented by the 
Clinton and Niagara Groups as they are shown in New York and Ohio, 
the history of their deposition, and consequently their relations, will be 
easily understood. 

In Ohio the disturbances which resulted in the elevation of the Cin- 
cinnati arch, not only produced a great fold in the sediments which had 
been deposited in the Lower Silurian Sea, but caused a withdrawal of 
this, sea, leaving its bed nearly bare throughout the interior of the conti- 
nent, and forming a broad plain traversed by a low mountain chain. 
After remaining in this condition for an indefinite period, the eastern 
half of the continent was again invaded by the advancing sea. This 
flowed up between the Cincinnati arch and the old land of the Allegheny 
belt, producing the Medina as its first sediment, then the Clinton and 
then the Niagara, as the depth and spread of the water became greater. 
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The waves of the Upper Silurian Sea washed against the base of the 
Cincinnati arch, as upon the sloping shores of the Canadian and New 
York highlands, in all localities producing their legitimate and charac- 
teristic effects, viz. : grinding up and spreading as mechanical sediments 
the rocks which formed the barriers against which they dashed. The 
colored calcareous clays, to which allusion has, been made, are the prob- 
able representatives of the Medina, deposited here at a period anterior 
to the deposition of the Clinton limestone when the water was shallow, 
and rendered turbid by a fine mechanical sediment washed down from 
the land on the north and east. Passing eastward from Ohio, the mate- 
rial of the Medina becomes progressively coarser, until in the Shawangunk 
Mountains it is represented by the Oneida conglomerate — the gravel 
formed by the dashing of the waves of the Upper Silurian Sea against 
bold shores composed largely of silicious rocks. 

As the submergence progressed the water-line rose on the flanks of the 
Cincinnati arch, and in the Clinton conglomerate, composed of rolled 
fragments and fossils of the Cincinnati Group, we have the record of the 
mechanical action of the Clinton Sea. The materials composing the 
Cincinnati arch were all calcareous, although hardened into solid lime- 
stone, so that no quarfczose gravel and sand, or shale, constituted the wash 
from the land, and hence no beds of quartz-conglomerate, sandstone, or 
shale are found here. In New York the Clinton Group is mostly shale, 
an off-shore deposit laid down in the deepening sea over the coarser 
material of the Medina, the product, as has been stated, of shore action. 

The oolitic iron ore so characteristic of the Clinton, and found through- 
out the line of outcrop of this formation, from Dodge county, Wisconsin, 
east to Clinton, New York, and thence south to Rome, Georgia, is repre- 
sented in Ohio sometimes by a band of iron ore from two to three feet in 
thickness, and sometimes by merely a red ferruginous stain imparted to 
the limestone. No satisfactory explanation of the formation of this iron ore 
has ever been published Professor Dana, in the last edition of his Manual^ 
p. 231, speakingof the Clinton Group, says: a The beds of argillaceous iron 
ore which spread so widely through New York and some of the other States, v 
west and south, could not have been formed in an open sea, for clayey iron 
ore deposits do not accumulate under such circumstances; they are proofs 
of extensive marshes, and therefore of land near the sea level. " This para- 
graph could only have been written with an imperfect knowledge of the 
remarkable deposit to which it refers. The Clinton ore is not, in any sense, a 
clay iron-stone, and has nothing in common with the clay iron-stones o 
the Coal Measures, except that it contains iron, and of this it holds nearly 
twice as much. It is a red hematite or anhydrous sesquioxyd of iron^ 
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containing lime and phosphorus, hut generally little silica or alumina. 
In Tennessee, where it is called the dye^stone ore, much of it is quite 
earthy and silicious, hut there it was deposited near the shore and is 
mingled with a large amount of sand, washed down and deposited with 
it. In its most characteristic form the Clinton ore is granular or oolitic ; 
consisting of flattened concretions of hematite mingled with innumerable 
fragments of shells and joints of crinoids. In places, too, it contains 
numbers of well marked fossils, and it is everywhere a marine and not 
a marsh deposit. It was probably formed by the precipitation of the 
iron of the drainage waters of the land which bordered the shallow Clin- 
ton Sea on the north and east. This land contained an unusual quantity 
of iron, and any one who would traverse the margin of the basin where 
it was deposited, beginning at Marquette and following the line of the 
Canadian highlands, the Adirondacks, and the Allegheny belt, would pass 
over the most important iron deposit on this continent. The chalybeate 
waters flowing from this shore apparently deposited the iron they carried 
in the form of minute concretions, of hydrated sesquioxyd, just as the 
"mustard seed ore" — granular or oolitic limonite— is now being deposited 
in some of the Swedish lakes, which receive the drainage from ferruginous 
districts. While in the process of transportation the iron was a soluble 
protoxide, but by oxidation was rendered insoluble and precipitated. In 
the ages that have since passed these limonite granules have lost their 
water of combination, as all the older limonites have done, and have been 
converted into red hematite or the anhydrous sesquioxyd. They also 
became somewhat flattened by pressure, so as to take the form of flax- 
seed rather than mustard seed, producing what is sometimes known as 
flax-seed ore. 

THE NIAGARA GROUP. 

This is the deposit from the Upper Silurian Sea at the period of its 
greatest depth and breadth. In Ohio it attains a thickness of about 
three hundred feet,* and consists of several distinct members which show 
that considerable oscillations of level occurred in the Niagara Sea during 
the long period of its continuance. The Niagara shales mark an inter- 
val of comparatively shallow and turbid water; the nearly pure dolo- 
mites — the Springfield and Cedarville limestones — were deposited from 
deeper and purer water ; while the Hillsboro sandstone, which caps the 

*Dana (Manual, page 221) says : il The Niagara is in Ohio the lower part of the Cliff 
limestone, and is eighty feet thick." The term Cliff limestone was vaguely used many 
years since to designate the Corniferous and Upper Silurian limestones, sometimes one 
or the other, sometimes both ; it is now entirely obsolete. The thickness of the Niagara 
Group in Ohio, as given by Dana, is, without doubt, an accidental error. 
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series, seems to be a local accumulation of mechanical material, that 
must have been brought from the land at the east, during a period of 
shallow water, by the action of some local agent, such as a narrow tide- 
way or river current. 

Unfortunately the Niagara Group dips rapidly eastward, and is, for two 
hundred miles, buried under the Allegheny coal-fields, so that we are 
unable to trace this mechanical material to its source. That it came from 
the east or south-east is indicated by the fact that the Cincinnati arch 
could furnish no sand, and in Northern Ohio, Canada, and New York, no 
sandstone is contained in the Niagara Group. 

THE SALINA GROUP. 

The Salina Group makes little show in Ohio, and the phenomena which 
it presents here have been already described. Additional light has, how- 
ever, been thrown upon its general character and history by observations 
made in Canada and New York. These confirm the views advanced in 
our first volume that this formation was deposited in a local basin left on 
the withdrawal of the Upper Silurian Sea ; a body of salt water to be 
compared with the Caspian or Great Salt Lake. The limits of this basin 
are in a general way marked out by the thinning away and termination 
in different directions of the peculiar sediments that accumulated in it. 
It extended from Central or Eastern New York to the base of the Cincin- 
nati axis, and from the foot of the Laurentian highlands, on the north, to 
Virginia. It was filled with material washed in from the surrounding 
lands mingled with salt and gypsum, precipitated from the water which 
occupied it. These latter now form extensive beds many feet in thick- 
ness — of salt in Canada — of gypsum in Ohio and New York, Whether 
they were precipitated from the water of rivers which - flowed into the 
Salina basin, and was there evaporated so as to deposit its saline matter, 
or were derived from influxes of the sea, cannot now be determined. 
Either cause would be adequate to produce the result. 

In the former notice of the Salina Group exception was taken to the 
theory advocated by high authority that the gypsum it contained was 
formed by the action of acid waters on limestone ; and it was argued that 
this — like all other great deposits of gypsum — was a true sediment pre- 
cipitated by evaporation from saline water. Since the publication of our 
first volume facts have been observed which prove conclusively that the 
gypsum of the Salina Group in Ohio, at least, was deposited as a sediment 
Or precipitate, and is not a secondary product, for in the quarries near 
Sandusky the strata of snowy gypsum are not only too extensive and 
regular to have been formed in this way, but they are separated by persist- 
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ent bands of limestone, which would certainly have shared any change pro- 
duced by acid water in the beds above and below them. 

THE WATER-LIME GROUP. 

Professor James Hall has recently made the suggestion that the Water- 
lime Group should rather be united with the Salina than with the Hel- 
derberg Group, with which it has bera heretofore associated. There is, 
perhaps, no good reason why this formation should ever have been 
united with the Helderberg, as they have almost no fossils in common, 
and they occupy for the most part different areas, still there is apparently 
no better reason for grouping it with the Salina. It is the product of an 
epoch of submergence which followed the Salina period when the Salina 
lake was replaced by, or expanded, to form a water basin of much greater 
area, and in which the water, although still impure, both from excess of 
saline matter and of clay, was such as to permit its being inhabited by 
great numbers of a few kinds of mollusks and crustaceans. 

DEVONIAN SYSTEM. 
THE ORISKANY SANDSTONE. 

In New York the Oriskany varies from less than one foot to thirty feet 
in thickness ; and is a white, or yellowish, rather coarse sandstone, 
traceable along a narrow line of outcrop from the Hudson to Lake Erie. 
It is succeeded above in Eastern New York by the Cauda Galli grit, ari 
arenaceous shale full of the fueoid Spirophyton, from which it takes its 
name. A thin layer of calcareous sandstone about four feet in thickness 
rests on this in Albany county, to which the name Schoharie Grit has 
been given. On the eastern margin of the continent, as well as in the 
south and west, all this sheet of mechanical ,sediments is generally rep- 
resented by limestones. In Canada the Oriskany Group consists of much 
the same materials as in New York, but is more cherty. 

In New York the fossils of the Oriskany are distinct from those of the 
Helderberg rocks below, as well as from those of Cauda Galli and the Scho- 
harie grits above, but in Canada West the most characteristic Oriskany 
species, such as Spirifera arenosa, S. arrecta, Rensselseria ovoides and Avicula 
arenosa, are found mingled with Favosites Gothlandica, Zaphrentis prolifica, 
Conoeardium trigonale, Platyceras nodosum, and many other well known 
Corniferous fossils. These facts, joined to the entire absence of Upper 
Silurian species, seem to prove the Oriskany to be much more closely 
allied to the Devonian than to the Silurian system. 

It is evident that the Oriskany sandstone is the record of a marked 
change in the physical condition of the region where it occurs, viz. : the 
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shallowing and locally complete withdrawal of the Silurian Sea. Such 
material as composes the Oriskany might possibly be spread some dis- 
tance from the shore over the bed of that sea in its retreat, but the very 
decided contrast which the Oriskany presents, both in lithological char- 
acter and in fossils, to the underlying Helderberg limestones, indicates that 
it marks the dawning of a new era rather than the close of an old one, 
and that it was the first product of an incoming sea — the Devonian— 
rath&r than the last of the retreating Silurian. 

The Cauda Galli and Schoharie grits are universally regarded as De- 
vonian, since they contain many of the fossils of the Corniferous lime- 
stone; they are, in part, the shore equivalents of the open sea Corniferous. 
In the judgment of the writer, the Oriskany is the product of the earlier 
and wider spread of conditions similar to those in which the Cauda Galli 
and Schoharie beds accumulated; and that it is the true base of the 
Devonian system, corresponding in character and relative position to 
the Medina and Potsdam sandstones below. 

THE CORNIFEROUS LIMESTONE. 

This has proved to be one of the most interesting of all the rocks of 
Ohio, since it is a vast store-house of fossils, and these — especially the 
fishes and land-plants — hold a prominent place among the objects de- 
scribed in our volumes on palaeontology. The Corniferous corresponds in 
general character with the Niagara and Cincinnati limestones below ; 
that is, it is the organic sediment formed from the d6bris of animal life 
which thronged the 'sea in the age of its deposition, and which slowly 
accumulated, by the processes of growth and decay, over all the area where 
deep and clear water prevailed in the submergence that occurred in this 
age. 

Many new species of fossils have been found in the Corniferous lime- 
stone since it was described in our first volume, but no facts have been 
observed which require any important modification of the view presented 
in that volume in regard to its distribution, history, and the life of the 
period in which it was deposited. Some interesting additions have been 
made by Professor Nelson to the collection of land-plants found in the 
Corniferous limestone at Delaware and Sandusky, and which we have 
conjectured once formed part of a luxuriant vegetation that covered the 
Cincinnati island in the Devonian Age, the first land flora of which we 
have any traces in the United States. These will be described more 
fully in our third volume of Palaeontology. 

It will be remembered that the Corniferous limestone in Ohio consists 
of two divisions : a whiter and more massive member below, which we 
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have called the Columbus limestone, a bluish gray and thin-bedded stratum 
above, opened in the quarries at Sandusky and Delaware, and designated 
in Volume I of this report, the Sandusky limestone. Professor N. H. 
Winchell, who made the surveys of a number of counties in the central 
and northwestern portions of the State, in his reports on Delaware and 
Paulding counties (Geol., Vol. II, pp. 272, 835), proposes to place the 
Sandusky limestone in the Hamilton Group, and divide the Corniferous 
into two members, which he identifies with the Onondaga and Corniferous 
limestones of New York. There seems, however, to be no good ground 
for this classification. The distinction between the Onondaga and Cor- 
niferous limestones of New York is not marked nor constant there, and 
the whole formation is now generally regarded by geologists as one, and 
to this the term Corniferous is applied. It is quite certain that no evi- 
dence has yet been obtained which can be relied upon for identifying the 
Onondaga limestone in Ohio. 

In regard to the position of the Sandusky limestone, it must be said 
that the weight of evidence is in favor of retaining it in the Corniferous. 
It is true that the Hamilton period is but a continuation of the Cornif- 
erous ; the Hamilton strata being deposited in the same basin, and from 
the same sea, but at a time when this had become somewhat shallowed, 
and its sediments were more earthy and carbonaceous. There is even 
in New York much in common between the fossils of the two groups, and 
all the fossils which Professor Winchell relies upon as criteria for distin- 
guishing the Hamilton from the Corniferous, are found in both ; hence, 
their presence in the Sandusky limestone is no proof of its Hamilton 
age. It should also be said that quite a number of fossils are found in 
the Sandusky limestone which are regarded as characteristic of the 
Corniferous, such as : Spirifera acuminata, S. gregaria, Strophodonta hemis- 
pherica, Pentamerus aratus, Tentaculites scalaris, as well as the fishes, 
Onychodus sigmoides, Macropetalichthys Sullivanti, Rhynchodus seeanSj Machm- 
racanthus major, etc. 

THE HAMILTON GROUP. 

As originally defined by the New York geologists, the Hamilton group 
of New York consisted chiefly of blue calcareous shales traversed by a 
thin band of impure limestone — the Encrinal limestone— and capped by 
another, the last of the calcareous sediments of the Devonian sea, called 
the Tuliy limestone. This group rests on a black shale — the Marcellus — • 
and is overlain by a similar carbonaceous deposit, to which the name 
Genesee slate was given. These strata are highly fossiliferous, containing 
many species which are peculiar to the group, with also a considerable 
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number that pass up from the Corniferous. The most characteristic 
fossils of the Hamilton are Heliophyllum Haiti, a coral, the brachiopods 
Tropidoleptus carinatus, Spirifera mucronata, S. granulifera, and Athyris spi- 
riferoides ; the conch if ers Orthonata undulata, Microdon bellastriata, Pterinea 
flahella, Modiola concentrica, and Nyassa arguta ; the gasteropoda Bellerophon 
patulus, Pleurotomaria mlcomarginata, and Loxonema delphicola ; and the tri- 
lobites Homalonotus Dekayi, Phacops rana, and Dalmanites Boothii. 

Prof. Dana wisely includes in the Hamilton group the Marcellus shale 
below and the Genesee shale above, for it is evident that they are the 
products of the same general order of causes as the intervening strata. 
The lower portion of the Portage Group — the Cashaqua and Gardeau 
shales of Prof. Hall — should be added to the list, since they are conform- 
able to the beds below, and consist of similar materials. The great mass 
of the Hamilton series in western New York — including under this 
name all the beds lying between the Corniferous limestone and the base 
of the Portage sandstones — is composed of alternations of argillaceous 
and carbonaceous shales, evidently the finely levigated mud deposited in 
a shallow and quiet water basin from the wash of the surrounding land. 
The two thin beds of limestone which occur in the series are the record 
of the temporary and local prevalence of deeper and clearer water, and 
these, with the shales, prove that during the continuation of the Hamil- 
ton period there were frequent changes in the physical condition of this 
portion of the continent. These changes were, however, progressive, 
and indicate the gradual shallowing and final withdrawal of the waters 
of the Devonian sea. That the bottom of the sea was ultimately exposed 
is demonstrated by the facts that when the next succeeding formation? 
the Erie (Upper Portage and Chemung) rocks were laid down, these were 
shore deposit*, and were ripple-marked, and sun-cracked. 

In coming west from New York we find the changes in the Hamilton 
group to be precisely what our knowledge of the physical geography of 
the continent in this age would lead us to expect, namely, the thinning 
out of all the earthy strata, and thus a great diminution of the volume 
of the group, and a relative increase of limestones in the direction of the 
Open sea. The aggregate thickness of the Hamilton beds of New York 
is about one thousand feet, while in Michigan and Illinois the limestones 
which represent it are only from fifty to one hundred feet in thickness. 
In Ohio the Hamilton limestones have but a very meagre representa- 
tion, in no locality showing a thickness of more than fifteen to twenty 
feet, and in many places being absent from the horizon where they 
belong. They seem, indeed, to run out in a feather edge along the east- 
ern base of the Cincinnati, and afford conclusive evidence of the truth 
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of the statement made in our first volume, that in the Hamilton period 
the level of the Devonian sea was much depressed. The shallowing of 
the Corniferous sea is shown too, in the difference in lithological charac- 
ter between the lower or Columbus and the upper or Sandusky members 
of the formation, the first being a nearly pure calcareo-magnesian sedi- 
ment, while the latter is largely mixed with earthy matter. 

The only representatives of the Hamilton limestones seen on the 
eastern side of the Cincinnati arch are the cherty and marly limestones 
lying between the Huron shale and the Sandusky limestone, at Prout's 
Station, Erie county, in Tully township, Marion county,, etc. These 
are sometimes without fossils, but in the two localities named they 
abound in fossils, which are recognized as characteristic of the 
Hamilton group, such as Heliophyllum Haiti, Tropidoleptus carinatus 3 
Athyris spiriferoides, Strophodonta demissa (the small Hamilton form) ? 
Nyassa arguta, Spirifera mucronata, Phacops rana, etc. 

As has been before stated, the changes which are noticed in passing 
from the Lower Corniferous to the Hamilton—both in the mineral char- 
acter of the deposits and in their fossils — -are changes of degree rather 
than kind, and are so gradual that it is impossible to draw any line 
which will sharply separate the strata into two formations. 

On the west side of the Cincinnati axis, in Paulding, Defiance, and 
Henry counties, the Hamilton limestones are thicker, and resemble more ? 
in lithological character and fossils, the Hamilton rocks of Michigan. 

THE HURON SHALE, K 

This remarkable and interesting formation is so fully described in 
Volume I, that it may be thought to be unnecessary that anything more 
should be said about it ; but there is still so much difference of opinion 
among geologists in regard to its positions and relations, that a brief re- 
capitulation of some of the more important facts brought out in the 
careful study we have made of it, seems called for here. 

The Huron shale, along its belt of outcrop through the central portion 
of Ohio, is a nearly homogeneous bituminous shale, attaining a maxi- 
mum thickness of 350 feet, and containing, everywhere, at least ten per 
cent, of combustible matter. It has been traeed continuously from the 
Ohio River southward through Kentucky and Tennessee, diminishing in 
thickness to forty or fifty feet in this direction, but becoming more homo- 
geneous and bituminous. On the west side of the Cincinnati arch, a 
similar stratum is found holding the same position as in Ohio, but thin- 
ner. Throughout the western States, this formation has been generally 
known as the Black shale or Black slate. In Michigan, it was studied by 
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Professor Alexander Winchell, and was by him associated with some 
overlying greenish sandstones and shales, to form what he called the 
Huron Group. The upper portion of that group has, however, since been 
proved oy its fossils to belong to a more recent formation, and is said by 
Professor Rominger to be Lower Carboniferous, and to represent a portion 
of our Waverly group. In these circumstances, it was thought best to 
retain Professor Wincheli's name, but to limit it to its most important 
representative in Michigan — the Black shale, which, although widely 
and well known, had before received no distinctive geological appella- 
tion. Hence it has been designated in all our reports as the Huron shale. 
By different writers on the geology of the western States, it has been 
referred to, sometimes, as the western extension of the Marcellus or the 
Genesee, or a union of both.* Professor Dana, in the last edition of his 
" Manual," page 268, refers to it as " the Black shale or Genesee shale;" 
Professor E. T. Cox, in his report on the Geological Survey of Indiana, 
1875, page 169, speaks of it as the " New Albany black shale, equivalent 
of the Genesee shale of New York, and reports it to contain Leiorhynchus 
quadrwostata, Lingula spatulata, Tentaculites fissurella, and Ohonetts lepida, 
all of which are fossils of the Genesee. 

In the discussion of the age of the Hudson shale, contained in Volume 
I, page 152, it is shown that it is not the equivalent of the Marcellus 
shale, since in Ohio it overlies unmistakable Hamilton limestones ; and 
it is argued that it cannot be the representative of the Genesee exclu- 
sively, as where last observed by Professor Hall, in Western New York, 
the u Genesee slate " is only twenty-two feet in thickness, and is thin- 
ning westward ; and because we have found in our Black shale character- 
istic Portage fossils — Clymenia complanata, Avicula speeiosa, and Orthoceras 
aciculum 

The conclusion reached in the discussion referred to, was that the Huron 
shale of Ohio is made up of the black shales of the Lower Portage and the Genesee. 

Subsequent examination has fully confirmed this view, and has fur- 
nished what may be accepted as demonstrative evidence of its truth. 

In the central and southern part of the State, the Huron shale is a 
saearly homogeneous mass, containing no argillaceous shales or sand- 
atones. Recently, a number of borings have been made along the lake 
shore, at Norwalk, mouth of Black River, Berea, Brighton, Cleveland, 

* Professor Lesley, in his appendix to Mr. CarlPs report, calls the Huron shale Hamil- 
ton ; but, as will be seen further on, although forming a natural continuation of the 
Hamilton Group upward, and, therefore, belonging to the Hamilton chapter in Geologi- 
cal history, it is not the equivalent of any portion of the Hamilton Group of the New 
York geologists. 
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Painesville, Ashtabula, and Erie, which have entered or passed through 
the Huron shale, and have shown that in going eastward from its line of 
outcrop on Huron River, it becomes much thickened by the introduc- 
tion of wedges of argillaceous shale. Passing into the western counties 
of New York, the rocks rise easterly, and all the strata between the Che- 
mung and the Corniferous are exposed to view. We there find the 
Genesee less than twenty-five feet in thickness, the " Cashaqua shale " 
—a clay shale— resting on it and having dwindled from a thickness of 
110 feet on the Genesee river, to thirty-three feet at Eighteen Mile 
Creek. (Hall.) Further west, the Cashaqua is still thinner and appa- 
rently. runs out altogether, letting the overlying Gardeau shale directly 
down on the Genesee. Of the Gardeau shale in this region, Professor 
Hall speaks as follows : " At the western limit of the State, along the 
shores of Lake Erie, the Cashaqua shale is succeeded above by a thick 
mass of black shale, and this is again succeeded by alternations of green 
and black shale, for several hundred feet upward." As we have proved 
by tracing it westward, this group supplies most of the material for our 
Huron shale, the sandy and argillaceous layers following the general 
law and thinning out towards the west, finally disappearing altogether, 
and leaving the black shales in a nearly homogeneous mass. With these 
facts in view, it is easy to see that the Huron shale of Ohio is composed 
of the Genesee and Gardeau shales, and since the Gardeau shale is a 
portion of Professor HalPs Portage Group, the truth of the proposition 
advanced in our first volume, that the Huron shale is the equivalent of 
the Genesee and Lower Portage shales of New York, seems' sufficiently 
established. 

The great fossil fishes found in the Huron shale have been frequently 
referred to in the preceding volumes of this report. Two species of 
Dinichthys, the largest and most remarkable of all known ganoids, one of 
Aspidichthys and one of Ctmacanthus, are described and figured in the vol- 
umes on Palaeontology. 

Important additions have recently been made to the list of fossil fishes 
found in the Huron shale, chiefly through the unwearied efforts of Mr. 
Jay Terrell, of Sheffield, the discoverer of Diniohthys Terfelli. Among the 
most interesting of the things he has found lately, is the jaw of a la^ge 
Placoderm allied to, but very distinct from Dinichthys, to which the name 
Diplognathus has been given. Mr. Terrell has also obtained the jaw and 
dorsal plate of a new species of Dinichthys (D. corrugatus N.) much smaller 
than those before known ; a new Ctenaccmthus (Ot. compressus N.) ; and sev- 
eral new species of Cladodus; all from the upper portion of the Huron at 
the mouth of Black River. Fragments of the dermal plates of two other 
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large and hitherto unknown Placoderms have been procured from the 
Huron shale within the last year. These are too imperfect for descrip- 
tion, but they indicate the existence of a varied ichthyic fauna in the 
Huron epoch, and afford reason for expecting that the Huron shale will 
yet contribute largely to our knowledge of the life of the Devonian age. 

It will be remembered by those who have read the first volume of this 
report, that the Huron shale is regarded by the writer as the most impor- 
tant source of supply of petroleum in this country, and also that the 
greater part of the gas-wells of Ohio and Pennsylvania derive their flow 
of carburetted hydrogen from this formation. The arguments in favor 
of this view are briefly stated in Volume I, Geology, (page 158, est seq^) and 
most geologists have accepted them as affording a rational and satisfac- 
tory explanation of the problem of the origin of petroleum. There are 
some, however, who still cling to the theory that the petroleum and gas 
which fill the cavities and interstices of the sandstones and conglom- 
erates in the Oil Creek region, are indigenous in these rocks. This 
hypothesis is certainly untenable. Sandstones and conglomerates are 
made up almost altogether of comminuted quartz, which could contribute 
nothing to the formation of hydrocarbons. All chemists agree that these 
are of organic origin, and must have emanated from some source foreign 
to the sandstones, and that these latter can only act as reservoirs to hold 
them, or as channels through which they flow. 

That the hydrocarbons have not dmcended to saturate the sandstones is 
certain, as they are always thrown upward by hydrostatic pressure, and 
are, in fact, found working to the surface everywhere. They must, there- 
fore, have risen from some source beneath to fill the reservoirs that hold 
them. Tbe organic sediments which underlie the oil-bearing sandstones 
in Ohio and Pennsylvania are bituminous shales and limestones. In 
making a choice between these, as the possible source of oil and gas, the 
following facts deserve consideration, some of which have been already 
noticed : 

1. No rock can furnish that which it does not contain, and none of 
the limestones that underlie the oil regions of Ohio and Pennsylvania 
hold more than one or two per cent, of organic matter. They are, there- 
fore/ entirely inadequate to supply the enormous flow of hydrocarbons 
which has continued through ages past and will continue through ages 
to come. In the argillaceous shales, sandstones, and conglomerates, the 
amount of organic matter is even less than in the limestones ; hence the 
theory that they can furnish petroleum or carburetted hydrogen in any 
quantity is untenable. 
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2. The bituminous shales which underlie the oil reservoirs contain 
from ten to twenty per cent, of combustible matter, and they are there- 
fore the greatest repositories of the materials out of which petroleum can 
be manufactured. They have already been successfully employed for the 
production of oil and gas by artificial means, and they constitute the 
source from which we must derive our illuminating oil whenever the 
supply of natural oil shall fail. 

3. The organic matter of the bituminous shales is an unstable com- 
pound, which is constantly undergoing spontaneous decomposition. This 
results in the formation of water, carbonic acid, and the liquid and gas- 
eous hydrocarbons. Whenever exposed to the air, the bituminous shales 
soon lose all their carbonaceous matter, and even when buried in the 
earth, especially where loosened and broken along lines of disturbance, 
they are undergoing spontaneous distillation. 

4. Observation connects oil and gas springs directly with beds of bitu- 
minous shale. A line of gas and oil springs marks the outcrop of the 
Huron shale from New York to Tennessee, and the porous rocks overlying 
this formation, as well as the Waverly sandstones above the black Cleve- 
land shale, are n thousands of localities charged with petroleum. The 
underlying rocks are not so saturated. 

5. Wells bored through the strata overlying the black shales which 
have been mentioned, never obtain any considerable quantity of oil or 
gas below them. If, as has been claimed, limestones lying still lower 
were the source of the oil and gas, the strata nearer them and below the 
black shales should be at least as highly charged as those nearer the sur- 
face. As a matter of fact, no porous strata lying above limestones like 
the Corniferous are ever reservoirs of oil, while there. are almost no por- 
ous strata immediately overlying black shales that are not more or less 
impregnated. 

Prof. Dana says (Manual, page 268) : "The oil obtained from this rock 
(the Huron shale) is not present in it as oil, for no solvents will separate 
it ; it is produced by the heat of distillation out of carbonaceous matter 
present." This statement requires qualification, as the Huron shale is 
sometimes found charged not only with carbonaceous mxtter, but with 
oil. In these circumstances, when broken, the stone emits a strong odor 
of petroleum, and fragments thrown into water diffuse an oily scum over 
the surface. 

In the remarks on petroleum on pages 70 and 1(30 of Volume I, Geology, 

it is suggested that the difference in productiveness between the oil wells 

of Pennsylvania and Ohio, located at the same geological horizon, is 

largely due to the facts that the strata overlying the Huron shale in Ohio 

2 
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are much finer and more impervious than in Pennsylvania, and are with- 
out the layers of sandstone and conglomerate which, on Oil Creek, serve 
as reservoirs for the oil, and also that the rocks of Pennsylvania are more 
disturbed than those of Ohio. This latter statement is denied by Prof. 
Lesley in his note to the report of Mr. F. A. Randall, On the Geology of the 
Vicinity of Warren, where he says : "The district of greatest oil produc- 
tion of Pennsylvania is precisely the district where there has never been 
any disturbance whatever. * " * * In fact, had not Western Pennsyl- 
vania been lifted from the ocean bed into the air at the end of the coal 
era in a steady and gentle manner, without disturbance, the oil production 
would never have been a historical event." Such a statement, coming 
from such a source, is. not a little surprising, for every geologist knows 
that the great disturbance which formed the folds of the Alleghany 
Mountains was felt throughout Western Pennsylvania, and we have con. 
clusively proved that its influence extended even into Ohio. The series 
of basins which the Coal Measures exhibit in and immediately east of 
the oil region, are indisputable records of just such disturbance of their 
original horizontally as are indicated in the remarks referred to. That 
these disturbances were slight compared with those that affected the cen- 
tral portion of the Allegheny belt is evident; that they were sufficient 
to fracture and loosen rigid sandstones will hardly be denied by any one 
who knows any thing of the structure of the country under consideration 
and the condition in which the "oil sands" that underlie it are found. 

The experience of all the well- borers has shown that these are cracked 
and fissured in every direction, and their capacity as reservoirs is thereby 
greatly increased. As they were once unbrokpn sheets of sand and gravely 
their present shattered condition must have resulted from mechanical 
violence. That no disturbance could occur in the oil region without 
breaking up the strata and permitting the oil to escape, is a gratuitous 
and groundless assumption, for it is well known that a disturbance which 
would fracture and open the rigid sandstones, might leave the plastic 
clay shales still impervious. 

CARBONIFEROUS SYSTEM. 
THE ERIE SHALE. 

As stated in the description of this formation contained in our first 
volume— the name Erie shale was applied to the great mass of argilla- 
ceous shale which forms the shore of Lake Erie from the Pennsylvania 
line to Avon Point. This was shown by the investigations made in the 
first year of the existence of the Geological Survey to be the western ex- 
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tension of the upper half of the Portage Group — the Portage sandstones 
of New York, and the overlying Chemung Group. These become 
finer and rapidly diminish in thickness westward, and finally run out 
to a feather-edge in the central part of the State. On the Penn- 
sylvania line they have a thickness of at least twelve hundred 
feet. With the commencement of the deposition of these strata a new 
round of physical changes began in this part of the continent. Th a > De- 
vonian Sea had, up to this time, been gradually shallowed and dimin- 
ished until its bottom formed land, which came west to the border of 
Ohio. After a longer or shorter period this land began to sink with an 
influx of water which received the wash from the continent on (the east 
and spread it in the form ot shales, sandstones, and conglomerates, that 
in their accumulation kept pace with the subsidence, so that North- 
eastern Ohio was maintained in either a shore or an off-shore condition 
until all' the Erie and succeeding Waverly series had been deposited. 
The open and clear water of the new sea that spread these sediments 
reached no further than the central line of the State, there leaving its 
record in the thin edge of the Lower Carboniferous Limestone. Then 
the process of retreat began again and the whole- eastern half of 
the continent was slowly raised out of the ocean, with many oscil- 
lations and local subsidences. In this latter period of continental 
elevation and local subsidence, the Conglomerate and Coal Measures 
were formed, and finally the elevation of the Allegheny Mountain 
belt took place, and this portion of our country was lifted above the 
ocean level, so to remain until the present day. If such was the progress 
of events in geological history— and abundant proof can be furnished for 
each of the steps reported — it is evident that the Erie Group is the record 
of the introduction of a new geological age ; and that there are, there- 
fore, reasons for removing it from the Devonian system, where it has 
hitherto been placed and attaching it to the Carboniferous. This change 
of classification is also favored by the character of the fossils of the Erie, 
which are generally different/ from those of the Hamilton, and resemble 
and probably shade into those of the Carboniferous system. Hence, 
it seems that the geological record would be best interpreted by consider- 
ing the Erie Group as the base of the Carboniferous. 

THE WAVERLY GROUP. 

The phenomena presented by the Waverly Group in different parts of 
Ohio are so fully described in the volumes of our report already published, 
that no further reference to it would be needed here, but that Professor 
J. P. Lesley, Director of the Geological Survey of Pennsylvania, has ad- 
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V|anced views in regard to the relations of the formation which seem to- 
require a few words of comment. On page 97, note of Mr. Carll's report,, 
on the Venango county oil district, Professor Lesley says : 

"We have not used the general term Waverly sandstone formation of the Ohio geol* 
ogists because of the controversies to which it has given rise, and because its subdivisions 
correspond to our Pennsylvania formations." 

These considerations seem to us insufficient, since the controversies 
alluded to resulted in demonstrating that the Waverly was a distinct 
and important formation in Ohio and other Western States, and in the 
accurate determination of its place and age ; also, because its subdivis- 
ions do not correspond to the Pennsylvania formations, and it was named 
before they were. Hence the law of priority, the truth of science, and a 
proper regard for the courtesies of life,* require the Waverly to be recog- 
nized as such by any one who writes about the geology of Ohio. .On page ' 
sixty-seven of the report referred to, he says : 

"Dr. Newberry makes the Cuyahoga shale to be the uppermost member of the Wa- 
verly Group (his sub- Carboniferous system consisting of Cuyahoga shale, Bereagrit, Bed- 
ford shale, and Cleveland shale — that is, all from the Conglomerate down to the Erie 
shale.) The geology of Pennsylvania opposes the adoption of this name, for resaons- 
already alluded to and to be fully stated hereafter. The imperfect series of rocks at 
Cleveland afford no opportunity for so important a classification ; but the name Cuya- 
hoga shale will stand, for it designates a formation extending eastward with an ever 
growing thickness, until on the Schuylkill River it becomes 3; 000 feet thick." 

In answer to this paragraph, it may be said : 

1. That the term Waverly Group was not coined by Dr. Newberry, but 
was conferred by the first Geological Corps of Ohio on the Waverly sand- 
stone series, as exposed about Waverly, in southern, Ohio. 

2. The subdivisions of the Waverly [Group established by Dr. New- 
berry, were not founded on the exposures of the Waverly rocks at Cleve- 
land, but were proposed after a careful study of the formation throughout 
northern Ohio, where these subdivisions were found to prevail over 
twelve counties and along a line of outcrop of more than 150 miles. 

3. The section of the Waverly Group at Cleveland, is one of the most 
complete in Ohio, and if the classification adopted had been copied from 
this section, it would have fairly represented all the different ^elements 
which compose the Waverly throughout the Western Reserve. 

4 It has nowhere been claimed in the reports of the Ohio Survey, 
that these subdivisions of the Waverly could be recognized in other 
States, or in other parts of Ohio than the district referred to ; indeed, it 
was clearly shown in the description of the Waverly already published, 
that in central and southern Ohio the lithological characters of the group 
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were quite different from what they are along the northern line of out- 
crop.* 

But any description of the Waverly group, as it appears on the Western 
Reserve, would be very incomplete and inaccurate that did not specify 
and define the marked subdivisions which it shows, and it has greatly 
facilitated both the communication and the acquisition of a knowledge 
of the formation to give to these subdivisions distinct names. The cus- 
tom of attaching local names- to well marked subdivisions of geological 
formations, has been followed since men began to write on geology, and 
it will unquestionably continue to be followed as long as geological sur- 
veys and explorations shall be made. Beyond the region where the local 
subdivisions of a formation are distinguishable, the local classification 
will not hold, but in the district where the Berea grit is well defined,, 
and where, as on the Reserve, it is literally a mine of wealth to the cit- 
izens — furnishing building stones, grindstones, etc, to the amount of a 
million of dollars annually — it is a matter of great practical consequence 
that it should be carefully described and its place in the series be accu- 
rately defined. To do this, it was indispensable that it should receive a 
distinct name. 

5. The Cuyahoga shale, stated in the above paragraph to be identical 
with the umbral of Rogers, and to reach in Pennsylvania a thickness of 
3,000 feet, is simply one of the local subdivisions of the Waverly in 
northern Ohio, and is not recognized in the central and southern parts 
of the State. Its identification with the umbral of Rogers, is not sup- 
ported by any satisfactory evidence. 

6. The Berea grit is supposed, by Professor Lesley, to split into two 
parts in passing into Pennsylvania, the upper one to become the " Ves- 
pertine " or " First Mountain Sand," the lower to descend and form the* 
Chemung Conglomerate at Chautauqua Lake and Olean, New York. It 
is scarcely necessary to say that this view is entirely untenable, The 

* On page 97, note, Professor Lesley says : "Dr. Newberry, in bis Report of Progress 
of tbe Ohio Survey, for 1870, page 59, divides it (the Waverly) into three members- 
upper, middle, and lower — the Middle Waverly being a Conglomerate. This is the Be- 
rea grit and the New York ' Conglomerate ; y onr Venango Second Mountain sand. But 
in the report of 1873, the Ohio geologists divide the Waverly group into four formations 
— Cuyahoga, Berea, Bedford, and Cleveland." This paragraph contains three errors* 
which require correction. (1) It was Professor Andrews who divided the Waverly into 
three members in southern Ohio, Dr. Newberry into four in northern Ohio ; (2) there is 
no evidence that the Middle Conglomerate of Fairfiald county is identical with the 
Berea, and it is quite certain that neither are the equivalents of the * Conglomerate ? of 
New York, for they are Waverly and that is Chemang ; and (.J) the "New York Con- 
glomerate' 7 is noc the equivalent of the " Second Mountain sand" of Pennsylvania. 
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Berea, of Ohio, is essentially one formation, and is generally a single 
stratum of sandstone, although sometimes, as has been stated, having a 
parting of shale. It is hare underlain by one hundred feet or more of 
strata, which contain large numbers of well known Carboniferous fossils, 
while the Panama Conglomerate, on Chautauqua Lake, is covered by 
more than a hundred and fifty feet of Chemung shales, full of fossils. If 
palseontological evidence is worth anything, anywhere — and every day 
adds to the proof that it is a safe and sure guide — it is impossible that 
any part of the Berea grit can be represented by the Panama Conglom- 
erate. This latter rock is, in fact, one of the several conglomerates of 
the Chemung, which are known in Pennsylvania as the " Oil Sands." 
Their true position in Ohio is far below the base of the Cleveland shale, 
and, at Cleveland, below the lake level. The reason why they have not 
been reached in the wells bored in Ohio, is that, following the general 
law, they become thinner and finer going west, and run out altogether, 
or are represented by the flags of fine-grained sandstone found in the 
Erie shales. 

That the Berea grit is the equivalent of the Second Mountain sand of 
Venango county, is possible, but by no means certain. All deposits of 
this kind, produced by mechanical agents, are far more variable in thick- 
ness and local in development than limestones, which are laid down con- 
tinuously, over hill and dale, on the sea bottom. AH identifications of 
sandstones and conglomerates at distant points, are, therefore, to be re- 
garded with suspicion until confirmed by unquestionable evidence. 

The Bedford shale, which immediately underlies the Berea, and is 
locally partly or wholly red, is regarded by Prof. Lesley as the equiva- 
lent of the Catskill of New York and Pennsylvania, but with no other 
evidence than such as is afforded by its local red color. In the first year 
of the organization of the Ohio survey the writer, with several assist- 
ants, went forward and backward over all the interval between the Ohio 
line and the outcrops of the Catskill in Tioga county, Pennsylvania. 
The result of this examination was to show that the Catskill could not 
be identified west of McKean county, Pennsylvania. In the neighbor- 
hood of Warren, Pennsylvania, every inch of the strata between the 
ooal and the Chemung has been carefully examined, and in that section 
there is nothing which corresponds to the Catskill in lithological charac- 
ter or fossils. The same is true of the valley of Oil ©reek. The interval 
here between the Chemung and the coal is less than four hundred feet, 
and through this interval must pass the Catskill, Vespertine, and Urn- 
bral — strata which in the east have an aggregate thickness of five thou- 
sand feet — if there is any connection between the supra-Chemung rocks 
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of north-eastern Pennsylvania and Ohio. That the Vespertine connects 
through this gap with the Waverly of Ohio is indicated by the Waverly 
fossils found continuously from McKean county to the Ohio line, but that 
the Umbral and Catskill do not reach Ohio seems demonstrable. 

The local red color of the Bedford shale is certainly insufficient proof 
of relationship with the Catskill, while the palseontological evidence is 
incompatible with the theory of their identity. The Bedford shale con- 
tains in some places great numbers of fossils, among which may be 
mentioned Syringothyris typa, Spiriferina solidirostris, Orthis Michelini, Rhyn- 
ehonella Sagerana, Chonetes Logani, etc., all Lower Carboniferous species, 
while not a trace of the Catskill fishes has yet been found in Ohio. 

The truth in regard to the Catskill formation probably is that it was 
formed in an enclosed— perhaps fresh water— basin which had its centre 
in south-eastern New York and eastern Pennsylvania, and that it shoaled 
away to a Chemung shore in western Pennsylvania, beyond which its 
deposits did not extend. 

The Cleveland Shale is considered by Prof. Lesley to be of Chemung age, 
but t-his was necessitated by his identification of the Bedford shale with 
the Catskill, and the arguments- against one are as cogent against the 
other. As has been .already stated, the fossils found at and even under 
the base of the Cleveland shale are identical with those of the Bedford. 

It may be thought that the preceding remarks are inconsistent with 
the view before presented, that the Chemung and Catskill as well as the 
Waverly group should be included in the Carboniferous system, for if all 
are parts of one formation why insist upon their distinctness ? It is 
true, however, that the well-marked subdivisions of each formation hold 
invariable positions in regard to each other, and are characterized by 
differences in lithological characters and fossils, although some species 
are usually common to all the members of the group. We may hereafter 
find in Pennsylvania such a blending of Chemung and Waverly fossils 
as shall unite them more closely than heretofore, but such blending 
would in no wise affect the question of the identification of the subdi- 
visions of the Carboniferous system in Pennsylvania with those of Ohio. 

THE LOWER CARBONIFEROUS LIMESTONE, 

In the discussion of the phenomena presented by the Carboniferous 
system in Ohio, published in Vol. I, Geology, of this Report, mention is 
made of the discovery by Prof. Andrews of a thin bed of limestone in 
the southern part of the State, proved by its fossils to be the representa- 
tive of the Chester limestone of Illinois, the upper member of the great 
Carboniferous limestone series. Facts are also stated there which prove 
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the submergence that resulted in the formation of the Carboniferous 
limestone to have been progressive from the south and west, and the 
Waverly group of Ohio to be in a large part the shore equivalents of the 
open-sea limestone sediments of Kentucky, Indiana, and Illinois. 

The limestone of southern Ohio was called the Maxville limestone by 
Prof. Andrews, from one of the localities where it is exposed. Its occur- 
rence there and at Newtonville, Muskingum county, within the area of 
the Coal Measures, created considerable surprise, and caused its identifi- 
cation with the Carboniferous limestone of Kentucky to be questioned, 
but the long list of fossils collected from it seem to leave no room for 
doubt on this subject. 

Prof. Edward Orton, who has been engaged during the past summer in 
a careful review of the geology of the Hocking valley region, has brought 
out some new facts in regard to the Maxville limestone which will givo 
it fresh interest to geologists, while at the same time they explain in an 
unexpected way all the mysteries that have hung around it. These 
facts are briefly as follows : 1. That the Maxville limestone can be 
followed by numerous outcrops — as a distinct geological horizon, from 
Perry county to the Ohio River, and tha,- it does not lie in patches alter- 
nating with others of Conglomerate as has been represented. 2. That 
one, sometimes two, limestones or flints are found within a hundred feet 
below it which share in a degree its lithological character and fossils. 
3. That the Wellston and Jackson coals, well known and important 
seams in southern Ohio, are both beneath the Maxville limestone. 

A recent visit to the Hocking valley, in company with Prof. Orton, 
has resulted in the verification of all his observations, and the collection 
of fossils from the Maxville limestone and Waverly shales, which prove- 
beyond question that the lower coals — two or three in number — of South- 
ern Ohio are of Lower Carboniferous age. 

Another important result of the recent observations of Prof. Orton is ; 
to demonstrate that all the conglomerate of Southern Ohio lies below the 
Maxville limestone, and is, therefore, distinct from, and older than, the 
conglomerate of Northern Ohio. The latter conclusion, which will, per- 
haps, be questioned, is established by the facts that the conglomerate of 
Southern Ohio is overlain by shales, which contain the fossils character- 
istic of the Upper Waverly in Holmes, Summit, Mahoning, etc. ; while 
the conglomerate of Northern Ohio — which, apparently, extends no fur- 
ther south than Licking county, and thence thickens greatly northward 
— lies upon the Upper Waverly, and has no Waverly fossils in or above 
it; also, that it contains, in Holmes county, numerous imperfectly 
rounded fragments of cherty limestone, of which the lithological char- 
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acters and fossils are identical with those of the Maxville and Logan 
limestones, such as have apparently resulted from the destruction of 
these limestones by the forces which, at a later date, spread the Con- 
glomerate. Henfee, we must conclude that the Conglomerate of Northern 
Ohio is more recent than that of the Hocking Valley, and that Coal No. 
1 of Mahoning county is not, as formerly supposed, identical with the 
Jackson shaft coal. 

In the Sub-Carboniferous coals of Southern Ohio, we have additional 
evidence that the submergence whioh resulted in the formation of the 
Lower Carboniferous limestone was progressive from the south toward 
the north. They show that the Waverly shore of the Carboniferous sea 
was for a time 'marshy, and sustained a luxuriant vegetation that pro- 
duced the accumulation of peat, and that, by subsequent subsidence, the 
sea water flowed in over this shore, covering the peat beds with thin 
sheets of organic sediment derived from the hard parts of the mollusks 
which inhabited the Carboniferous ocean. At a later date continued 
sinking of the surface resulted in the formation of other peat beds, lime- 
stones, etc., but the water which buried or deposited these was not that 
which formed the Maxvilie limestone, but came from a different source, 
and was, perhaps, fresh. 

THE CONGLOMERATE. 

In the description of the development of the Conglomerate in Ohio 
contained in the first and second volumes of this report, nearly all we 
have learned about it is told. It seems necessary, however, to refer to 
one or two errors which have become current in regard to this rock, and 
which require correction. 

First. Ifc is believed by some that the Conglomerate nowhere extends 
under the Coal Measures, but forms a bank or rim around the margin of 
the basin. 

Abundant evidence of the falsity of this theory is, however, fur- 
nished in the reports and maps descriptive of the geology of Mahoning, 
Trumbull, Portage, Summit, Medina, Wayne, Holmes, and Licking 
Counties, contained in this or the preceding volumes of our report.- In 
all these the Conglomerate is shown to pass under Coal No. 1. It is true 
that the greatest development of the Conglomerate is north of the coal 
field, and that it is rarely struck in borings made towards the 'central 
portion of the basin. It is reported, however, in a number of localities, 
and has been missed in many others, simply because it was not reached. 
There are sometimes forty or fifty feet of light shales interposed between 
the Conglomerate and Coal No. 1, and as these have been considered 
" bottom rock," the borings have not been carried deeper. The Conglom- 
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erate is frequently seen occupying a higher level than the coal, but that 
is also sometimes true of the Waverly. Along the margins of the old 
coal marshes there were hummocks, hills, and highlands which rose 
above it, and over these the peat, which has since becoml Coal No. 1, was 
not deposited. "Sometimes the peat partly filled valleys and narrow 
channels produced by surface erosion in the Waverly or Conglomerate, so 
that we now find the coal perhaps a hundred feet below the level of the 
Waverly, or base of the Conglomerate, but never beneath the true Con- 
glomerate, or any part of the Waverly. Good examples of this peculiar 
relation in position between the Waverly, Conglomerate, and coal may be 
seen in Mahoning, Holmes, and Richland counties ; and they are de- 
scribed in Vol. I, page 128, and in the * Third Annual Report of Mr. 
Andrew Roy, State Inspector of Mines, page 129. 

Second. The error of confounding the Conglomerate below the coal 
with that which sometimes occurs above. 

In Ohio it can hardly be said that a conglomerate anywhere imme- 
diately overlies Coal No. 1, but patches of pebbles are sometimes found 
in the sandstone over the coal in Medina, Trumbull, and Mahoning 
counties. These are referred to in the sketch of the Carboniferous Sys- 
tem in Vol. I, Geology, and are supposed to be portions of the gravel-hills, 
now the Conglomerate — which bordered the coal basin on the north 
washed down by local streams into the coal marsh, sometimes on 
to the coal • but in Western Pennsylvania several of the sand- 
stones of the Coal Measures become conglomerates. 

THE COAL MEASURES. 

So much space was given to a discussion of the Coal Measures of Ohio 
in Volume I, that it will be only necessary here to review briefly the 
facts of importance that have been learned since the publication of that 
volume. 

During the last t^o years, such developments of the richness of the 
Hocking Valley coal field have taken place as seemed to require that a 
more careful study of and report on this field should be made. This work 
has been done by Mr. M. C. Read, and the results are given in his report 
which forms part of this volume. From this it will be seen that the 
Coal Measure iron ores have been found to exhibit an unexpected, and 
it may be said an almost unequalled development there. The iron lies 
at several horizons, the most important seam being about a hundred feet 
above the Great Vein Coal, and therefore on the same level with the 
Blackband and Mountain ore deposits of Tuscarawas county. In the 
Hocking Valley the iron ores are chiefly earthy carbonates, frequently 
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in the form of continuous strata from one to four feet in thickness. The 
discovery of these beds of iron ore adds greatly to the value of the min- 
eral lands of Perry and Hocking counties, and has induced the erection of 
many new furnaces there. These are now manufacturing iron at a cost 
of not more than $12 to $15 per ton— a less price than it costs in any 
other part of the country. The excellence and abundance of the coal 
of this region had before been sufficiently proven, and it is now stated 
by Mr. Read that the iron ores associated with it exist in such quantity 
that they are not likely to be first exhausted. 

A re-examination of the Coal Measures of the region lying south of 
the Hocking Valley coal field, in the counties of Jackson, Vinton, Gallia, 
and Meigs, has been undertaken by Prof. Edward Orton, and his report, 
now published, will be found to contain much interesting and valuable 
information in regard'to the coal and iron mines of this rich district. 

The reports on the geology of a number of the coal-bearing counties 
north of the National road are contained in the present volume, and the 
reader is referred to them for details illustrating the general description 
of the Coal Measures given in Volume I. 

SURFACE GEOLOGY. 
In Vol. II of this Report, a chapter of eighty pages is devoted to Sur- 
face Geology, and a somewhat detailed description is given of the Drift 
phenomena which had been observed in Ohio, with a sketch of the his- 
tory they seemed to teach. Since the publication of that volume a large 
number of papers on the Drift have been issued in this country and in 
Europe, and new editions of Croll's " Climate and Time," and Geikie's 
"Great Ice Age" have appeared. In some of these the facts and conclu- 
sions of Chapter XXX have been made the subject of comment in such 
a way as to show that they have not always been understood. A few ad- 
ditional notes on our Surface Geology are therefore required to explain 
more fully the facts reported or views advanced, or to correct some mis- 
takes and misstatements which have been made in regard to them. 

BURIED CHANNELS. 

In the earlier notices of the system of deeply excavated, and now buried 
drainage lines, which are found beneath the superficial deposits of Ohio, 
and many other parts of North America, published by the writer, * they 
were referred to the glacial epoch, but in a subsequent paper f they are 

* Proceedings Bost. Soe. Nat. Hist., Vol. X, 1862. 

t Surface Geology of the Basin of the Great Lakes. Annals Lye. Nat. Hist., N. Y., Vol. 
IX, 1869. 
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stated to have been formed " during the ice period, or at an earlier date." 
On page 12, of Chapter XXX, it is said, " Some of the channels were 
in part formed long anterior to the ice period, as all of the area of the 
Eastern, Middle, and North-western States has been a land surface ° 
traversed by drainage lines since the close of the Carboniferous period. 
We may, therefore, conclude that many of our great arteries of aqueous 
circulation have been p action all through the Mesozoic and Tertiary 
Ages. The continued study of these interesting features in our Surface 
Geology, has led to the conclusion that most of these buried river chan- 
nels are pre-glacial, and that they form, as suggested in the quotation 
above, a portion of the surface erosion, suffered by this part of the con- 
tinent during several geological ages. The facts upon which this con- 
clusion is based are — 

1st. Many of these channels are deep and narrow gorges, such as are 
produced by running streams, and not by glaciers, and these bear no ev- 
idence of ice action. 

2d. They are found south of the line to which the glaciers reached r 
and in that region ice could have taken no part in their formation. 

3d. Some of them have been filled and obliterated by the bowlder 
clay, showing that these were river channels which antedate the ice 
period. 

Many of these old channels have, however, been filled with and modi- 
fied by ice, as the valley of the Cuyahoga, the bottom of which is glaciated 
at Boston, twenty miles from its mouth. In this instance the direction 
of the valley accorded with the line of motion of the great glacier which 
passed across the lake basin, and it is probable that all the old channels 
within the glacial area that had a north southerly direction, have been 
occupied and modified, like the valley of the Cuyahoga, by some portion 
of the ice being pressed into and moving through them. It is probable,, 
also, that the lines of these old channels were frequently followed by 
local glaciers, as they would then as before be channels of drainage, and 
the consolidated water would naturally move along the lines of lowest 
levels, as fluid water had done. As was suggested in the second volume, 
it is even probable that the basins of Lake Erie and Lake Huron were 
formed by local glaciers, which followed and enlarged pre existing river 
valleys. 

Prof. E. B. Andrews prefaces his report in Vol. II with some pages 
devoted to surface geology, in which he alludes to these buried channels. 
On page 45, after referring to the facts cited by the writer, he says : 

The larger streams in the Second District, (south-eastern quarter of Ohio) had, at some 
time antecedent to the Drift era, large portions of their beds deeper than now, as shown 
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by wells and borings. They bad at no time bods of uniform depth and slope, the softer 
rook strata over which they flowed being more readily eroded than the harder. From 
this cause there would be pools separated by ripples or water-falls. * * * 
The harder rocks were where the ancient rapids or falls are now sometimes seen, and 
constitute the present bed rock of the streams 

He then cites a number of instances where the Ohio River shows a 
rock bed apparently extending quite across the present stream, and quotes 
from E W. Sprague, Esq., the following facts in regard to the construc- 
tion of the dams on the Muskingum : 

At Marietta, at the east end of the dam, the solid rock was found twenty- four feet 
below the low-water mark, but no rock at ail was found under the Western two-thirds 
of the dam. At Devol's the dam is built on "red soapstone," no harder rock appearing 
except near the lock at the east end. * * * At Lowell the dam is on rock, 
but when we go above or below, the rock disappears on one side of the river or the other. 
At Beverly the dam at the east end is built on rock, but at the west end no rock is found 
to a depth of eighty feet. At Windsor the dam is built on soapstone bottom, no rock,' 
i. e., hard rock, appearing except near the lock. At McConrelsville the dam is built 
upon a soft, shelly rock. At Rokeby no rock was found, and the dam is built upon a 
sand foundation. At Taylorsville the dam is built upon the bed rock of the river. At 
Zauesville the dam is upon bed rock. At Symmes Creek the dam and lock are upon 
soapstone at the east end, but no rock was found at the west end within a depth of 
sixty feet. 

These facts would, at first sight, seem to refute the theory that the 
Muskingum and Ohio at one time flowed in continuous channels at a 
much lower level than now. They will be seen to be in entire harmony 
with it, however, when it is explained that the present streams do not 
follow the exact lines of the old filled up channels, but in many places 
cross spurs or shoulders which projected into the old valleys, as the Ohio 
does at Louisville, (as described on p. 14 of Vol. II, Geology of Ohio), 
By reference to Mr. Sprague's notes, it will be seen that some of the 
Muskingum dams were built on the solid rock which formed the side of 
the channel, in others the dams were built partly on the rock and partly 
over the old channel, where the rock was not reached at the depth of 
sixty or eighty feet. In one instance, at Rokeby, the dam was constructed 
directly over the old channel and no rock was found. 

The valleys of the Ohio and all its principal tributaries, after being 
deeply excavated, were filled with gravel and sand— by the setting back 
of water into them, and the checking of their currents— to a much higher 
evel than that of the present streams. This old filling has now been 
partially and irregularly removed, leaving terraces and broad bottom 
lands, under which the old channels are frequently concealed. An im- 
mense number of facts gathered by the writer— chiefly from the borings 
for oil in the valleys of our western rivers — prove that the buried chan- 
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nels are continuous, and, though not necessarily of uniform depth, show 
no such succession of deep pools and rocky barriers as are imagined by 
Professor Andrews to exist. Indeed, it is inconceivable that any such 
alteration of transverse rocky barriers and pits, one hundred feet or more 
in depth, could be formed in a country where the rocks are so nearly 
horizontal as they are in south-eastern Ohio. 

It is true that every water-fall formed by a harder stratum overlying a 
softer one scoops out the latter to a considerable depth, but the fall con- 
stantly recedes by the wearing away of the shelf over which the river 
pours, and the excavation below, as above, is nearly horizontal. If the 
channel of any stream in which there is a succession of falls formed by 
horizontal hard layers be carefully examined, the rock bottom will be 
found to form a series of steps, and not of ridges and pits. The water 
may be .of very*unequal depth, because loose material accumulates un- 
equally in the channel, but the fall recedes horizontally, and cuts, as it. 
goes, to a nearly uniform depth. It will be remembered that the excava- 
tions of the rock bottom of the Muskingum, brought to light in building 
the dams, were longitudinal and not transverse, and that some of the 
dams were built over channels of unknown depth, cut up and down the 
river through layers of hard rock. There is scarce the shadow of a doubt 
that if a series of transverse sections were made of the valley of the 
Muskingum, that there, as elsewhere, the old deep channels would be 
found to be continuous. 

GLACIAL EROSION. 

In Chapter XXX of this Report the evidences of glacial action in 
Ohio, and the country north and east of it, are very fully described, and 
it was there shown : First — That the planing and grooving of the sur- 
face rocks, so frequently seen north of the Ohio river, were produced by 
ice, since they are precise copies of the inscriptions made by this agent 
in different parts of the world, and such as are not made by any other 
cause. Second— That these marks were produced by glacier- ice, and not 
icebergs, was also proved by their identity with the peculiar inscriptions 
made by glaciers, and by cases where the glaciation is visible on 
vertical and overhanging surfaces, where it could only have been pro- 
duced by some moving mass which moulded itself to the form of the 
object against which it pressed. To those who have seen the roches 
moutonnees — the planed, grooved, and striated surfaces produced by recent 
glaciers, and who have examined the markings on the surface rocks of 
the region about the great lakes, no argument is necessary to prove 
that both sets of phenomena were produced by the same cause, and yet 
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there are some, who have not had the opportunity of making the com- 
parison, who still cling to the theory that the distribution of the Drift, 
as well as the glaciation of the surface rocks, were produced by ice- 
bergs, which floated over the continent during ar period of submergence^ 
grounding, dragging, and grinding as they progressed. 

Principal J. W. Dawson, of Montreal, is generally credited with the 
authorship of the iceberg theory of the Drift, but he is too good an 
observer, and too well-read a geologist to exclude glaciers from participa- 
tion in the great mechanical effects produced during the ice period. 
That he differs from the writer in the reading of the history of the Drift 
phenomena in. the basin of the great lakes, is simply due to the fact that 
he has not had the opportunity of studying on the spot the inscriptions 
upon which our conclusions have been based. If he could come to Ohio, 
and examine our Drift deposits, and the peculiar and characteristic 
glacial markings on the rock surfaces, he would find here the same un- 
mistakable evidences of glacial action that he has seen in those portions 
of the country where he concedes that glaciers did exist. It is also prob- 
able that, if he had examined the Till or Bowlder clay which so generally 
covers the glaciated surface in the lake basin and Upper Mississippi 
Valley, in which there are no marine fossils and no eastern Canadian or 
Adirondack bowlders, he would abandon the view which he once enter- 
tained that our glaciation was effected, and our Drift deposits were dis- 
tributed, by icebergs floating from the north-east through the submerged 
lake basin and down the Mississippi Valley. 

The arguments against the glacial, and in favor of the iceherg hypo- 
thesis, advanced by Professor E. B. Andrews, in his report contained in 
Volume I (page 447, et seq.), would hardly have been written if his dis- 
trict had not been outside of the Drift area. These arguments are : 

First. That an ice sheet could not cover a large part of Ohio without 
there being local glaciers in the Alleghanies. 

Second. That grounding icebergs could produce the planing, groov- 
ing, and striation of the rocks. 

Third. That the clays, gravels, and sands of the Drift bear evidence 
that they were deposited and arranged in water. 

Fourth. That the Canadian highlands were not high enough to afford 
sufficient fall to carry glaciers by gravity through the basin of the lakes, 
and over the surface of Ohio. The conclusion is that, in a general sub- 
mergence, ice rafts and water currents produced all the Drift phenomena. 

To which, it may be answered : 

First. The traces of local glaciers have been observed by the writer 
in the Alleghenies of West Virginia, and by Professor Safford in the 
Unaka range of Tennessee. (Geol. of Tenn., p. 438.) 
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Second. That the grooving, polishing, fluting, and carving of the 
rocks is precisely that done by glaciers, and such as could not be pro- 
duced by floating ice. 

Third. The bowlder clay which covers so much of the glaciated sur- 
face is generally unsfrratified, and hence could not have been deposited 
from water, and it everywhere contains angular or imperfectly rounded 
fragments of rocks, frequently brought from neighboring localities and 
lower levels, planed and striated, as glacier-worn pebbles always, and as 
water- worn pebbles never, are. 

Fourth. The objection that there was no declivity down which gla- 
ciers could descend on to Ohio, has been considered by Dana,* by the 
writer,f and others; and it has been shown that from the practical 
plasticity of ice, if it were to accumulate to the thickness of several thou- 
sand feet on the Canadian highlands, and was prevented from moving 
northward by an unyielding ice barrier, it would flow off to the south, 
over any minor topographical irregularities, until it reached a point 
where it was melted by a warmer climate. It may also be said that 
even if it were impossible to explain how glaciers could have reached 
Ohio, the fact that tbey have been here is attested by the deeply graven 
and unmistakable record they have left. 

THE ERIE CLAY. 

This, the first and lowest member of our Drift series, is fully described 
in the second volume of this report, but its nature and origin do not 
seem to have been clearly understood by all those w T ho have^ since refer- 
red to it. The name Erie clay was first used by Sir Wm. Logan, and 
applied to the lowest Drift clay, on the north side of Lake Erie, the 
exact equivalent of the clay which holds the same position in Ohio. It 
corresponds to the Till or Bowlder clay, which covers so much of the rock 
surface glaciated in the ice period in the British Islands, and to the 
grunde-morane and moraine profonde of the geologists of Germany, France, 
and Switzerland. 

In the description of the Erie clay contained in Chapter XXX, the 
laminated clay which locally overlies the true Bowlder clay, was united 
with it, on the supposition that this was deposited in local water basins 
synchronously with some portion of the sheet which it formed, but in 
view of facts which have been more recently brought to light, it has 
seemed best to distinguish the two clays by dl fluent names; the lam- 
inated clay having bsen proved to be fossil iferous, the product of a slow 

* Manual, Second Edition, page 536. 

t Geology of Ohio, Volume I, page 69. * 
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process of deposition at a time and under circumstances quite different 
from those in which the Bowlder clay was formed. 

The Erie clay in Ohio is essentially an unstratified formation. It is 
true that in certain localities it is divided into thick layers or beds, sep- 
arated by sheets of sand and gravel, as will be seen by the interesting 
section given on page 24 of Vol. II, but these subdivisions are quite 
local, and, as a whole, the Erie clay shows as little evidence of aqueous 
stratification as does the Till of England and Scotland. 

No unquestionable case of the occurrence of fossils in the Erie clay — 
except as transported pebbles — has yet come to our knowledge. A piece 
of wood was found by Mr. M. C. Read, in Lake county, in what he sup- 
posed to be the Erie clay, and it is probable that he is correct in that 
supposition, but there is room for doubt in regard to this case, from the 
difficulty of distinguishing, on the Lake shore, where the clay beds are 
constantly slipping, between the true Bowlder clay and the more recent 
laminated clay which overlies it. The latter contains many fragments 
of floated wood, and these are sometimes brought down by slips below 
the surface of the Erie <elay, and where they would very naturally be 
supposed to have been derived from it* 

Over nearly all the counties of Ohio that lie within the lake basin the 
Bowlder clay forms a continuous sheet from ten to a hundred feet in 
thickness. It has every where the same general character, although 
toward the north-west eorner of the State the stones it contains are 
larger, and it is underlain by a ¥/ater-bearing sheet of gravel and sand. 
The pebbles contained in the Bowlder clay are generally small, sub-angu- 
lar, scratched and planed fragments either of indigenous or of exotic 
rocks, the former largely preponderating. It is usually yellow or brown 
at the surface and blue below. In our former notices of the Erie clay 
this difference of color was represented as due to the oxidation of iron at 
the surface. Prof. Otto Torell, who examined, with the writer, some of 
the exposures of the Bowlder clay in northern Ohio, was inclined to re- 
gard the upper and yellow portion as a distinct formation, and as corre- 
sponding with a yellow Till found overlying the blue Bowlder clay in 
Scandinavia and Germany, reported to be separated from it by a well- 
defined line of demarkation, and to contain different pebbles. A careful 

* It is by no means impossible that sticks and logs should be found in the Erie clay, 
although it is purely morainic material, for when the ice period began, all the country 
between Lake Erie and the Arctic Sea was covered with a luxuriant forest, and in the 
advance of the glacier which removed the soil and all other superficial material some of 
the tree trunks may have been so buried and lodged as to escape complete attrition,, and 
leave rolled fragments in the terminal moraine, 

3 
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examination since made of many exposures of the Bowlder clay in 
northern Ohio has failed to show any constant difference, except in color, 
between the yellow and blue portions. So far as observed the pebbles 
are the same in both, and there is no distinct line of separation between 
them. In some places the yellow color is seen to penetrate the blue 
irregularly, to affect the sides of fissures to a considerable depth, and to 
pervade the exterior of blocks of clay of which the central portions re- 
main blue. Mr. M. C. Read, whose attention was called to the question, 
and who has had good opportunities for observing, reports that he also 
has been unable to find any constant difference, except in color, between 
the two phases of the Bowlder clay. Hence, until facts shall be observed 
which invalidate the conclusion stated in our former article — that the 
yellow is the leached and oxidized portion of the blue clay — this will 
remain unqualified. 

In the examination made with Prof. Torell beautiful exhibitions of 
" contorted drift" were found on the shore of Lake Erie, just west of the 
mouth of Rocky River. Here the upper portion of the Bowlder clay has 
evidently been thrust forward and much folded and twisted by a power- 
ful lateral pressure. So far as observed, this appeared to be simply a 
change in the physical condition of the Till. The character of the ma- 
terial and the enclosed pebbles seemed to be the same here as below. 

Such examples are not uncommon, and they appear to illustrate the 
manner in which the Bowlder clay was formed ; portions of the mass 
which had before accumulated having been impinged upon and crowded 
forward by a temporary advance of the glacier. In such advances the 
edge of the ice sheet over-rode a part of the Bowlder clay, but crushed 
and contorted another part by vertical and lateral pressure.* 

In the description of the Erie clay given in Vol. I. it is said to be the 
material ground up and transported by the great glacial sheet in its 
passage from the Canadian highlands to southern Ohio, and that it was 
moraine matter unwashed and unassorted, thrust out and left behind by 
the retreating glacier. It was also said that it did not accumulate beneath 
the glacier, because the rock surface on which it rests is planed down, 

* Mr. Searles V. Wood, Jr. (Geol. Mag., Sept., 1871, p. 3), attributes the contorted 
drift of Cromer, to the bumping and dragging of icebergs on submerged Bowlder 
clay, and Prof. Geiide (Great Ice Age, pp. 122, 258) gives examples of what he considers 
both glacier and iceberg contortions of the Drift clays. Of these the first are more 
regular and general, and the foldings of the clay are in the direction of the glacial 
scratches ; the second local and irregular. Most of our contorted Drift has probably 
been produced by glaciers, but some folding of the stratified Till which has been noticed 
can hardly be due to any other cause than icebergs. Doubtless the Bowlder clay was 
also sometimes crushed and folded by the grounding of icebergs, 
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grooved, and carved, as it could only be where the ice fitted closely to it, 
and since two solid bodies can ,not occupy the same space at the same 
time, the clay could only have accumulated in the places where it is 
found, after, or as, they were abandoned by the ice. The facts which 
sustain this view of the origin of the Bowlder clay are so numerous and 
significant that it is difficult to imagine that any one carefully review- 
ing them should not be convinced of its truth, and yet, as there is per- 
haps no subject on which all men think alike, there are differences of 
opinion here. Prof. Jas. Geikie, speaking of the North American glacial 
deposits, in the last edition of his u Great Ice Age," p. 461, says : 

"Dr. J. S. Newberry maintains that the deposit in question (the Bowlder clay) must 
have accumulated at the margin of the glacier. This is the same view as that held by 
Mr. S. V. Wood and some other geologists in our own country. It fails, however, to 
account for many of the facts. The Bowlder clay has evidently been subjected to great 
pressure, and has been pushed and rolled forward under the ice." 

And in a note he says farther : 

"I have often tried to conceive how one hundred feet of tough Till could have been 
slowly excluded in the form of loose clay and stones from the foot of an ice sheet so as 
to cover a wide, flat country, but I have never been able to realize the process. Let me 
ask those geologists who hold the opinion that the Bowlder clay has really been depos- 
ited in this way, why it is that along {he limit of the l Northern Drift' that formation 
consists almost exclusively of more or less loose accumulations of bowlders, gravel, and 
sand, while to the north, Bowlder clay is present as the basement Drift, with bowlders, 
gravel, and sand, lying upon it." 

That the Bowlder clay should exhibit marks of great pressure is inev- 
itable from the fact that it has been thrust out at the margin of the gla- 
cier, and crushed against itself or any barrier behind it, with a force 
almost inconceivably great. It should be remembered that the broad, 
flat, almost continental glacier which formed it, must have been affected 
by the seasons of the year and alternations of warmer and colder years, 
just as modern glaciers are, and that in its great retreat there were 
thousands of temporary advances, and thus the materials which it ground 
up and slowly excluded was from time to time pressed up into a ridge 
or heap against which every advance of the glacier impinged. In the 
gradual withdrawal of the glacier, these terminal moraine clay ridges 
coalesced to form a plateau or sheet, such as we find it. It is also proba- 
ble that the comparatively thin terminal edge of the glacier in its tem- 
porary advances in some degree over-rode the great moraine sheet it had 
thrust out. Indeed, this was inevitable, for the excluded clay would 
form a slope which would receive the pressure of the advancing ice-sheet, 
and thus it might with its diminished weight shoot far up on and over 
the mass of clay it had before deposited. 
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Many instances are reported of pavements of stones embedded in the 
Bowlder clay which are striated in a common direction, but which, when 
lifted from their beds, are found to be worn or scratched perhaps on sev- 
eral sides, showing that they have been previously transported in the 
Till. These do not necessarily mean a second ice period, but are proba- 
bly the result of the temporary advance of the glacier when the edge 
over-rode the embankment which had been piled up before it, and wear- 
ing away the softer portion above, formed a bed for itself on the tougher 
mass below and the stones impacted in it. The evidence that these pave- 
ments do not mean a second ice period seems to be furnished by their 
being so local and by the homogeneity of the mass of Till above and 
below them. 

Those who can not accept the view presented in our former article — ■ 
that the Bowlder clay accumulated along the margin of the glacier — are 
offered the choice of two other theories, one of which they must accept : 
first, that the Bowlder clay formed under the glacier; second, that it 
was formed on the glacier, and by its melting was let down into its pres- 
ent position. 

The considerations which oppose the acceptance of the first of these 
theories have been already alluded to. The peculiar character of the 
erosion ^produced by the glacier proves that it was accurately moulded to 
the surface over which it moved, and that the grinding it effected was 
dpne by sand and stones impacted in it ; that it was, in fact, a sort of 
great emery wheel. We sometimes see acres of rock surface not only 
ground to a plane but polished, and sections containing fossils as nicely 
cut as they could be done by hand. That there could have been any con- 
siderable thickness of clay under the ice when this process was going on 
is simply impossible. 

The theory proposed by Prof. N. H. Winchell was referred to in Volume I. 
He describes very graphically the manner in which the Bowlder clay ac- 
cumulated on the surface of the glacier, increasing in thickness towards its 
edge and finally, by its melting, let down quietly on the bed rock. 
However complete the picture Prof. Winchell has presented of the for- 
mation of the Bowlder clay, it is necessary to say that it is impossible 
that in the basin of the lakes or the Valley of the Mississippi it could have 
had any counterpart in nature. No accumulations of stones and earth 
take place on the top of- glaciers except where peaks and cliffs of rock 
overtop them. In all the country north of Ohio there are no such peaks 
or cliffs, and this country during the glacial period was covered with a 
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continuous sheet of ice several thousand feet in thickness.* This was 
growing at the surface by continual accessions of snow, while it wore 
away and melted below. Even at its edge, no considerable accumulation 
of clay could take place, for this would be continually washed by the 
water supplied from its melting, and we have no warrant for supposing 
that earth and stones would work up from below far into it. The present 
glaciers of the Alps, Himalayas, Greenland, Terra del Fuego, and Alaska 
are all witnesses against this theory. The testimony of the ancient 
glaciers is still stronger in the same direction. The only recent glaciers 
which in their breadth and thickness are to be compared with those of 
the ice period, are those of Greenland and the Antarctic continent, and 
all observers agree that they are composed mainly of pure crystalline 
ice, and that their surfaces are entirely free from earth or stones. The 
reason why no Bowlder clay is found in the terminal moraines of modern 
Alpine glaciers, is that these moraines are thoroughly washed and the 
fine flour ground by the glacier is carried away in the draining streams 
and forms the milkiness which is a marked characteristic of these 
streams and the lakes into which they flow. The highlands of Canada 
and New England show thousands of glacial deposits of the character of 
the Alpine moraines, and the Champlain clay along the Atlantic coast 
represents the finer material ground up by the glaciers which covered 
the highlands at the time of its deposition. In Ohio, the moraine 
material was never levigated except on the divide between the basin of 
Lake Erie and the Ohio River — where it now forms Karnes — and along 
certain drainage lines where the water from the melting glaciers flowed 
away. 

Hence, the Bowlder clay of Ohio,\Indiana, Illinois, etc., may be said to 
be the entire grist ground by the glacier, which never having been 
screened or sorted, contains both the bran and the flour — and since most 
of the rock ground up was limestone or shale, most of the grist is flour 
or clay. In Canada and New England where the surface was higher and 
better drained, the flour was, for the most part, washed out, and re- 
deposited where the flow of the draining streams was stopped, as Cham- 
plain clay ; the bran was left behind as sand, gravel, and bowlders. 

The answer to the inquiry made by Professor Geikie in regard to the 

* Prof. Dana says, on page 537 of his Manual : "The surface of the glacier in North 
America must have been of unblemished whiteness, for from New England to the Rocky 
Mountains there was not a peak above the surface except the White Mountains, and 
these probably had their cap of snow." This might have been made still stronger by 
omitting the exception, for Prof. C. H. Hitchcock reports having found glacial mark 
and transported Drift on the summit of Mt. Washington. 
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stoniness of the surface and margin of the northern drift of the British 
Islands can, of course, only with propriety, be given by those who have 
studied the phenomena on the spot, but we may offer the corijecture that 
the clay has been most thoroughly washed out of these portions. 

THE FOREST BED. 

The above name was given in our second volume to 'a sheet of soil 
with fallen, and sometimes standing tree trunks, beds of peat, etc., 
which, in Southern Ohio, rests upon the Erie or Bowlder clay ; and it was 
shown to be the product of a growth of vegetation which, after the re- 
treat of the glacier, covered much of the nearly continuous, but, un- 
even sheet of morainic material left behind it. This was for ages a land 
surface which sustained a forest of arborescent and herbaceous plants, 
the home of the mammoth, mastodon, giant beaver, and doubtless, many 
other animals. Numerous instances of the occurrence of vegetable mat- 
ter in the Drift of other portions of the Mississippi Valley were cited in 
connection with the description of the Ohio Forest bed ; but it was not 
asserted, nor can it now be, that these were continuous or synchronous 
with it. The facts reported proved conclusively that the southern half 
of the State was covered with an inter-glacial forest, the first indication 
found on this continent of an interval of mild climate in the ice period. 

The remarkable facts reported by Mr. George Jennings Hinde, of 
Toronto, in his very interesting paper, " On the Inter- Glacial Strata of 
Scarboro Heights ,"* are not only confirmatory of the views advanced in 
our first volume, but seem to indicate a second inter-glacial mild period ; 
inasmuch as he finds three beds of Till or Bowlder clay, with stratified 
and fossiliferous sands and clays between them. 

Professors Croll and Geikie, in their "Climate and Time," and "Great 
Ice Age," present what seem to be conclusive proofs of one or more 
inter- glacial, warm, or less cold intervals in Europe during the ic 
period, and they are generally accepted as such by geologises. These 
changes may have been in part local, but the evidence that the ic 
period of Europe was synchronous with that in North America, is very 
strong, and it is now generally believed that the causes which produced 
the excessive cold, affected the whole northern hemisphere. Our Forest 
bed is confirmatory of this theory — as any great changes of temperature 
recorded in the European superficial deposits should also be indicated 
here, and it constitutes another marked correspondence between the au- 
tographic records of the Ice Age in the old and new worlds. Further 
investigation will be required, both here and abroad, before it can be de 
termined whether the parallelism is exact. The subject is one of great 

* Canadian Journal, April, 1877. 
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interest and scientific importance, and it is hoped that it will receive 
special attention from those who are making our Surface Geology a 
matter of study. 

THE UPPER TILL OF SOUTHERN OHIO. 

It will be remembered by those who have read the description of the 
Drift of Southern Ohio, contained in Chapter XXX, or the report of 
Professor Orton on Clermont county, that the Forest bed is overlain by 
one or two beds of clay, the upper being white or- nearly so, stratified 
and without pebbles ; the lower, yellow, unstratified, and containing 
striated pebbles and bowlders. Both of these are quite thin ; the upper 
from one to eight feet; the lower not exceeding ten feet in thickness. 
The latter has all the essential characteristics of a Till or Bowlder clay, 
and resembles the lower Till, except that it is yellow from oxidation of 
contained iron ; is of less thickness, and is much more local, Whether 
there are any differences in the character and derivation of the stones 
contained in the two Tills, has not been accurately determined, from 
want of systematic observation, but none have been noticed. 

In the references formerly made to the upper Till, doubt was expressed 
of its being a true glacial deposit, as it is laid down on the Forest be d 
with no evidence of violence or erosion, such as a glacier moving over 
the surface would be likelv to produce. Facts cited by Mr. Hinde, in the 
paper referred to above, and others reported by Professor Geikie, show, 
however, the possibility of a true glacial Drift being spread over strati- 
fied sands and clays without disturbing them. We must imagine, how- 
ever, that such phenomena are local, and are confined to places where the 
clays and sands below the Til] occupied some basin over which the ice- 
sheet passed without great pressure. No facts have been observed since 
the publication of our second volume which decide the question of the 
mode of formation of the upper Till of Southern Ohio; but, in the light 
of the remarkable sections of Scarboro Cliff, figured and described by Mr. 
Hinde, it seems likely to prove a true glacial deposit. The cooperation 
of those who are favorably situated for studying this member of our Drift 
series, is invoked for the solution of the problem. 

LOESS, LACUSTRINE CLAYS, AND TERRACES. 

The superficial deposits, which accumulated in the lake basin, and the 
valleys of the Ohio and Mississippi after the complete withdrawal of the 
glaciers, are so fully described in Chapter XXX, that they need not be 
reviewed here. In this category we have the Lacustrine clays of the 
Lake Erie basin, and the Cuyahoga Valley, the " Valley Drift" of the 
Ohio and tributaries, and the Loess of the Mississippi Valley. These 
are referred to the Terrace epoch, and if that has any place in geological 
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history, it should include them, as this was a period of submergence of 
the Mississippi and Ohio Valleys, and the time when the lake basin was 
filled with water to the brim ; the time when the sediments brought 
down by the rivers were deposited in sheets, out of which the streams, 
with greater descent and more rapid flow, have cut the terraces that 
border them. Professor Dana, in his papers on the Drift of the Connec- 
ticut Valley, questions Hitchcock's conclusion that the terraces found 
there are records of submergence, and were produced in the dead water 
of an arm of the sea, and he attributes them to the great volume of 
the rivers flowing from the melting glaciers. There can be no question, 
however, that the terraces of the Ohio Valley were formed in quiet water. 
This we learn from the accurate stratification of the materials composing 
them. The section of the Valley Drift in Mill Creek Valley, at Cum- 
minsville, given by Professor Ort©a (Vol. I, p. 433), is demonstrative of 
this, for it is impossible that these stratified materials could have accum- 
ulated here simply by current action. It may be further said that the 
natural and inevitable effect of an immense increase in the drainage 
flowing through the trough 6f the Ohio from the melting of the glaciers 
t .without dead water to check it, would have been to sweep it clean through- 
out its entire length. 

KAMES. 

The gravel hills which cover the summit of the divide between the 
waters of the lake and the Ohio, present the most difficult problem of 
our surface geology. Their affinity with some of the Karnes and Eskers of 
the British Islands, and the Asar of Scandanavia, is unmistakable; and 
if a satisfactory explanation of the origin of such of the Karnes as re- 
semble ours, had been offered by the European geologists, it would be 
equally applicable here ; but no theory yet proposed fully satisfies the 
conditions of the problem. The fact seems to be that the collections of 
gravel and sand, which have been called Karnes, are not all alike in 
structure or history. Some of them are long and narrow ridges, located 
in valleys or on comparatively low ground, and evidently mark the lines 
of ancient sub-glacial rivers. The general character of these is well 
shown in the map of the Asar, in the basin of Malar Lake, copied from 
Tornebohm^ on page 408 of Geikie's " Great Ice Age." Similar ridges, in 
the valleys of the Connecticut and Merrimac, have been studied with 
much care by Mr. Warren Upham, of the Geological Survey of New 
Hampshire. He attributes these linear Karnes, as do Tornebohm and 
Hummel, in Sweden, to the action of sub-glacial rivers. By Professor 
Dana, they are called sub-glacial moraines. Quite another kind of Karnes, 
although possibly produced by some modification of the same cause, are 
the hills of sand and gravel which frequently occupy broad and high 
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surfaces, presenting a billowy outline to the eye, and frequently holding 
lakelets in the depressions which separate thern. The Karnes of Ohio ? 
are generally of this kind, although some of them are elongated ridges. 
They occupy, however, here, a topographical position which makes it 
impossible that they should ever have been the beds of rivers, for they 
form a belt along the summit of the divide between the lake-basin and 
the Ohio Valley, all the way across the State. Their altitude is from 
400 to 600 feet above the lake, i. e., 1,000 to 1,200 feet above the ocean* 
and some of them rise nearly 100 feet above their bases/ They are com- 
posed of gravel and sand, sometimes horizontally stratified, more 
generally as interlocking wedges. They contain but few large bowlders., 
and the gravel of which they are composed is well rounded; it is derived 
from both indigenous and exotic rocks. The Bowlder clay is usually ab- 
sent where the Karnes are found, and they rest on the underlying rock ; 
but they are occasionally seen to spread over the Till, and are evidently 
of more recent date. 

In the notice of the Karnes given in Chapter XXX, it was suggested 
that they may have been formed by the action of shore-waves, when the 
lake-basin was filled to the brim and they were islands or shoals. This 
view is not sustained by any conclusive evidence, but was offered as a 
possible and even probable explanation of a problem of difficult solution. 
That they are not moraines, properly speaking, is certain, as they have 
not the form, composition, nor structure of moraines. They occupy the 
summit of the water-shed, and in their stratification and the rounding 
of their pebbles, distinctly show water action ; therefore, although com- 
posed of material which may be morainic, it has been all rolled and re- 
assorted. The pebbles and bowlders contained in the Karnes, are such 
as are found in the bowlder-clay, but rounded and worn so that scratches 
and angles have been removed. Everything indicates that they are- 
composed of the coarser material of the Till, triturated and rounded by 
water, which washed out the clay. 

Professor Geikie, in the second edition of his " Great Ice Age," page 
469, suggests that the Karnes of the summit of our water-shed are formed 
by sub-glacial rivers and the great quantity of water pouring from the 
glacier when it filled the lake-basin. This is an explanation that would 
satisfy some of the conditions of the problem, but, unless we imagine 
the glacier to have remained for a very long period precisely at this 
stage, it is difficult to see why the washing effect of the water draining 
from it should be so localized. It will be remembered that this belt of 
Karnes, along the highlands, divides two areas of Bowlder clay, where no 
gravel-beds, just like these, are found. In the lake-basin there is nothing 
at all like them, and in southern Ohio, the only hills of gravel which 
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resemble them are in the lines of the old waste- weirs, through which 
the surplus water flowed from the lake-basin to the Ohio. In the Miami 
Valley are hills of well-rounded gravel, not unlike the Karnes in general 
character, but they are mostly composed of limestone pebbles derived 
from the upper portion of the valley, and are remnants of sheets of val- 
ley-drift, eroded by the present streams. 

That the kames of the water-shed have been formed by the action of 
water on the morainic material of the Erie clay, seems certain, but how 
the necessary floods of water could be produced there, is a difficult problem. 
Up to the present time no more plausible explanatory hypotheses than 
those mentioned have suggested themselves. 

ICEBERG DRIFT. 

Most recent writers on the surface geology of North America, have 
given to icebergs a more or less prominent part in the distribution of the 
Drift material. By some they are made the chief agent, both in the 
scoring of the rocks and in the transportation of clay, sand, gravel, and 
bowlders, but we have shown that both the erosion and transportation 
were chiefly affected by glaciers. Another party has denied altogether 
the agency of icebergs in producing the phenomena of the Drift. Promi- 
nent among the latter is Prof, N. H. Winchell, who has written volumi- 
nously on the Drift deposits, particularly those of the north-west. He 
attributes all the phenomena of the Drift to glaciers, denies the littoral 
origin of the so-called beaches of the lake basin, considering them mo- 
raines, and intimates that the four hundred feet beach, near Montreal, 
may come into the same category.* Every unprejudiced person must, 
however, admit, from the facts given in our second volume, that icebergs 
did at one time float over the waters that filled the lake basin, transport- 
ing and depositing more or less of the material now found on the surface 
of Ohio. Several instances of the occurrence of large striated bowlders, 
buried in laminated clays, where they must have been floated and dropped 
from an ice-raft, are referred to in Chapter XXX. Another instance which 
has recently come under the observation of the writer, is equally conclu- 
sive of the presence of icebergs in the lake basin. In cutting down the 
cliff of clay on the lake shore, near the Union Depot, at Cleveland, in 
1876, a large striated bowlder of gneiss was found bedded in the finely 
laminated clay, (the upper and stratified portion of the Erie clay), some 
twenty feet below its surface and forty feet above the lake. That this 
stone had come from the Canadian highlands, had once been imbedded 
in an ice- raft, and was dropped into the clay that was being deposited at 
the bottom of the lake, when its surface was very much higher than now 
* Drift Deposits of the Norik-ivest, Popular Science Monthly, July, 1873, p. 219. 
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is capable of demonstration. One such case proves the presence of one ice- 
berg, and the many others which have been observed prove many icebergs. 

Equally conclusive arguments to the same end are the thousands of 
bowlders which lie upon the laminated clays ; for no glacier or water cur- 
rent could have transported them to their present positions, without cut- 
ting away the delicate layers of impalpably fine clay on which they rest, 
and without leaving Bowlder clay or some other material beside these 
large, solitary erratics as tokens of their presence. 

Another fact confirmatory of the view that icebergs took part in the 
transportation of the Drift, is that the bowlders found resting on strati- 
fied sand and clay — often the most recent of our Drift deposits — are uni- 
formly masses of crystalline rocks, granite, greenstone, slate, etc., which 
have been brought from the Canadian highlands, while the bowlders of 
the Bowlder clay are in Ohio oftener than otherwise derived from indi- 
genous rocks. 

Prof. Jas. Hall reports the same thing in regard to the bowlders which 
are scattered over the surface about Albany, and which rest upon sand or 
laminated clays. In the Natural History of New York, part IV, p. 319, 
he says : 

In the vicinity of Albany and Troy I have searched in vain for a bowlder or pebble of 
granite or any other rock older than the Potsdam sandstone in the deposits below the 
clay, while in a period subsequent to the deposits of the sands and clays, bowlders of 
granite are by no means rare. 

Mr. Thos. Belt, who has carefully studied the Drift deposits of many 
countries, speaking of the erratics of our northern States (Quarterly 
Journal of Science, April, 1875), says : 

Only one satisfactory explanation has been given of the presence of these far-traveled 
blocks on the surface of the undisturbed loose beds of sand and clay, namely : that they 
have been dropped from floating ice. 

The evidence that the waters of Lake Erie once stood two hundred or 
three hundred feet higher than now is indisputable, and given this great 
body of water filling the lake basin, and a retreating glacier resting on 
the flanks of the Canadian highlands, icebergs are a necessary con- 
sequence. Whether the continent was depressed at the time the lake basin 
was filled is altogether another question, with which this has no logical 
connection. The fact of the filling of the basin is recorded in the old 
beach lines and Lacustrine clays, and the discussion of the causes, conse- 
quences, or concomitants of this submergence, can not affect the validity 
of that record. We may say, however, in passing, that the proofs of 
alternations of elevation and depression, either of the land or ocean sur- 
face, during the Quarternary age, are unmistakable and striking. It 
has been shown conclusively, that since the deposition of the Champlain 



44 GEOLOGY OF OHIO. 

clay, all the Atlantic coast north of New York has been raised, although 
very unequally; the elevation increasing northward from fifty to sixty 
feet in southern New England, to one thousand eight hundred feet at 
Polaris Bay, Greenland. 

Professor E. W. Hilgard has shown that the country about the mouth 
of the Mississippi, during the Quarternary Age, changed its level a 
thousand feet or more, and the facts which he reports are altogether in 
keeping with those observed higher up the valley. The manner in 
which the Loess is spread demonstrates that the region where it occurs 
was covered with water at the time of its deposition, and we know that 
it was mainly the silt transported by the Missouri, arrested in its passage 
to the Gulf— where it is now deposited — and diffused through quiet water, 
which, at one time, apparently, occupied the whole valley as far north 
as the Great Lakes. With these submergences, the filling of the lake- 
basin had, perhaps, nothing to do, for, as we have shown, the water it 
contained was fresh, and was, doubtless, derived from the melting of the 
glaciers and snow fields of the north. 

LAKE RIDGES. 

The old beaches which encircle the lakes have been fully described in 
our second volume, and the proof that they are what they are commonly 
called has been given at length. The mistaken notion that they are 
moraines is, however, still entertained by some persons who have not 
carefully studied them, so that it is, perhaps, desirable to recapitulate 
very briefly here the proofs that they are " raised beaches." 

First. The true lake ridges, three or four in number, are found mark- 
ing the south shore of Lake Erie, up to the height of two hundred and 
fifty feet above its present surface, in horizontal lines, that conform to 
all the topography, precisely like the " Parallel roads of Glenroy." They 
are, in fact, contour lines on the surface, and hence water-lines. No 
glacier, would give such uniformity of height and dimension, such hori- 
zontally and parallelism to the terminal or lateral moraines, which it 
left as it shrunk in volume. 

Second. The lake ridges are composed of beach and not moraine 
material ; that is, they consist of gravel and sand, the former water- 
worn and rounded, with sometimes sticks, leaves, and, it is said, fresh 
water shells. 

Third. Where the line of an old beach passes round a headland, or 
along a steep declivity, it becomes a terrace — as at Berlin Heights, 
Cleveland, etc. This would be necessarily true of a shore line, but never 
of a moraine. 

Fourth. The ridges sometimes rest on stratified sands and clays — as 
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on the old Cuyahoga delta at Cleveland — where no moraine could be pro- 
duced by an ice sheet without, more or less, disturbing the beds below. 

Fifth. Precisely similar ridges are now being formed in many places 
along the* shores of the present lakes : wherever, indeed, the shore is 
sloping and composed of loose material. Excellent examples of these 
surround the head of Lake Michigan, where the higher and olderbeach.es 
may be directly compared with the lower one, and shown to have the 
same character and history. 

ORIGIN OF THE BASINS OF THE LAKES. 

The subject of the origin of the basin of Lake Erie, and, as illustra- 
tive of that, the origin of all our great lakes, was discussed at some 
length in the chapter on Surface Geology of Volume I. After a review 
of the facts presented by the present condition of the lake-basins, it was 
shown that the history of the formation of the lakes was briefly as 
follows : 

First. That all the lake region has been above the sea level since the 
close of the Carboniferous age ; no great disturbance has affected it, but 
its topography has been greatly modified by surface erosion, and hence 
its system of drainage has suffered important changes, such as the trans- 
fer of the drainage of some portions of the lake region— first, from the 
Mississippi to the Hudson, and then from the Hudson to the St. 
Lawrence. 

Second. That, previous to the ice period, the eastern half of the con- 
tinent was higher above the ocean than now, and the rivers of this 
region had so long flowed in their channels as to cut them much below 
the beds of the present streams ; that at this time the area occupied by 
Lake Erie was traversed by a river which had cut its bed more than two 
hundred feet below' the present surface of the lake ; and that Grand 
River, the Cuyahoga, the Maumee, and other streams were tributaries of 
this river, flowing through gorges of nearly equal depth with its own. 
Third. That the excavation of all the lake-basins was chiefly accom- 
complished by local glaciers descending from the Canadian highlands, 
either in the advance or the retreat of the great glacier, or both — following 
and greatly broadening and deepening the old drainage channels, or both. 
Fourth. That the local glaciers which formed the lake basins moved 
along the lines of their major axes ; those which formed Lake Ontario 
and Lake Erie moving from the north-east, the Lake Huron glacier from 
the north, the glaciers of Lake Michigan and Lake Superior moving 
towards the south, south-east, and south-west. 

The arguments advanced to support these views were — ' ' . ' 

First. That the lake basins are boat-shaped cavities, deeply Exca- 
vated, in nearly horizontal strata, by some eroding agent. 
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Second. That this agent must have been either water or ice. 
Third. That it was ice, because rivers never excavate such basins. 
In a plateau country, as this was, rivers could only produce narrow 
gorges, like the canons of the Colorado, or shallower and broader valleys, 
widening towards their mouths, and with bottoms forming more or less 
regular slopes. 

Fourth. That the ice was in the form of glaciers, and not icebergs, be- 
cause the lake basins, wherever they can be examined, are found to bear 
conspicuous marks of glacial action; the furrows and scratches having 
the bearing of the long diameter of each, and flint nodules, with ridges 
in their lea, and other signs, proving conclusively that the motion in 
Lake Erie was from Buffalo toward Toledo. 

Since the publication of our second volume, the subject of the origin 
of the great lakes has been discussed in a paper read by Prof. E. W. 
Claypole before the Natural History Society at Cincinnati, and published 
in the Canadian Naturalist, of April 6th, 1877. The theory advanced 
by the author of this paper is, that the chain of great lakes are only 
portions of the valley of the pre-glacial river, to which reference has 
been made, blocked up in the ice period by beds of Drift. 

The considerations which oppose this theory are so apparent and for- 
midable, that it never could have been proposed or accepted by any one 
who had carefully studied the problem. In addition to those already 
suggested, they are— 

. First. That the lakes occupy a series of boat-shaped rock basins, which 
have almost nothing in common with river valleys. The notion that 
the valley of a river could be beaded in this way by the broad excava- 
tion of such portions as lay in soft rock, and the formation of canons 
through hard strata, has no warrant in any facts yet observed on the 
earth's surface. 

Second. The great and unequal depth of the lake basins renders it 
impossible that they could have been excavated by a continuous flow- 
ing stream. Lake Michigan is nine hundred feet deep to the silt which 
covers its bottom ; it is excavated in rocks that are not softer than those 
of the adjacent country ; is surrounded by a rocky rim, from which, it is 
true, a narrow, buried channel leads, but that has, so far. as known, no 
greater depth than two hundred feet— the depth of the pre-glacial river 
which drained this region before the formation of the lake. 

Lake Huron is eight hundred feet in depth, while the buried channel, 
which connects it with Lake Erie, is not more than two hundred feet 
deep. 

Lake Erie is generally very shallow, and while its bed is no doubt 
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traversed by an old river channel, which is very much deeper than most 
of the lake itself, it is incomprehensible that it should not have been 
cut as deeply by the old river as Lake Huron was, since the rocks to be 
removed were the same. 

Lake Ontario is again a deep basin, being 450 feet deep with a surface 
level of only 234 feet above the ocean.* Every thing indicates that the 
basin of Lake Ontario is connected by a buried channel with the Hud- 
son, but we have no proof that this pre-glacial channel is cut as low as 
the rock bottom of the lake basin. 

Third. The bottoms of some of the great lakes are now several hun- 
dred feet below the ocean level. Just how deep they are is not known, 
because they have been for ages receiving the silt washed from their 
sides, and their rock-bottoms may be covered with a great depth of mud. 
Inough is known, however, to prove that they could not have been 
drained into the ocean, when it stood at its present level. It is true that 
the continent was 500 or 600 feet higher than now at the time the old 
buried channels were cut out, but even this does not afford sufficient fall 
for a stream which should wear the rock basins of Lake Michigan and 
Lake Huron to their bottoms. These are undoubtedly 1,000 to 1,200 feet 
below the water surface and reach nearly to the old ocean level, a relative 
depth far too great for rivers to excavate rock a thousand miles from their 
mouths. 

In the important paper published by Mr. George J. Hinde, some inter- 
esting facts are stated in regard to Lake Ontario, which confirm not only 
the views advanced in Chapter XXX as to the glacial origin of our lake 
basins, but also the statement made on page 79 of Volume I, that Lake 
Ontario was formed by a glacier moving westward from the Adirondack© 
and Laurentian hills. They are contained in the paragraph given below, 
taken from page 11 of the paper before quoted: 

" I will give a very striking instance of glacial action on the shores of 
Lake Ontario, which seems to me to furnish strong proof of the basin of 
this lake at least having been scooped out by the 4 ice. At its easterly 
end, where the channel of the St. Lawrence commences, I have traced 
the deep glacial striae and furrows on one of the islands of Potsdam 
sandstone from one hundred feet above the water's level down to the 
water's edge, until they disappeared beneath the lake. These strise, 
like the generality of those abundantly seen in this district, run towards 
the south-west. From thence I have crossed the lake to its south-western 
shores, about one hundred and eighty miles distant from the place where 

* By a typographical error stated in Volume I, page 13, to be 274 feet, but correctly 
stated in Report of Progress, 1869, page 25, where the same paragraph appears. 
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the striae entered the water. The rocks immediately next to the lake 
here are too soft to retain stride, but in going back two or three miles to 
the elevated escarpment of limestone four hundred feet above the lake, 
the rock surface is seen to be covered with striaB, running in nearly the 
same direction as at the easterly end, or S. 35° W. Standing on the edge 
of this escarpment and looking towards the north-east, whence the ice 
came, it can be seen at a glance that it must have crossed the basin of 
the lake ; and still further to complete the proof, in the bed of Till on the 
summit of the escarpment there are plenty of striated fragments of the 
Cambro-Silurian strata, (Hudson River) which, from the course of the 
striae, must have been brought from the outcrop of these beds in the bot- 
tom of the lake. When the path of the glacier can be thus traced fol- 
lowing the axis of the lake from the north-east to south-west, and masses 
of Till which have been eroded from the rocks outcropping in the area of 
the lake are met with, heaped up on its banks at the south-westerly end, 
the only conclusion which can be drawn is that the lake basin is due to 
the powerful eroding influence of a glacier." 

Dr. Edmund Andrews, of Chicago, who has studied with much care and 
success the surface geology of the country bordering Lake Michigan, in 
his paper on The North American Lakes considered as Chronometers of Post- 
Glacial Time (Trans. Chicago Acad. Sci., Vol. I), attempts to estimate the 
time which has passed since the close of the Drift period, by measuring 
the erosion of the Drift clays by the shore waves, and the accumulation 
of sand— the result of such erosion — about the head of Lake Michigan. 
This paper is an interesting one, and is the product of much careful and 
conscientious study, but it can only be considered as furnishing data for 
measuring approximately the time during which the lake has stood at 
its present level. This is, however, only the last chapter in the history 
of Post- Glacial events, and it may represent but a fraction of the time 
which has elapsed since the glaciers retired from the lake basin. Of all 
the earlier period, when the water of the lakes stood several hundred 
feet higher than now, and when the upper beaches of Lake Superior, 
Lake Huron, Lake Erie, and Lake Ontario were formed, no record remains 
in the vicinity of, Chicago, as the shores of Lake Michigan are so low 
that when the waters of the lakes was highest, they were deeply sub- 
merged. 

Prof. James Geikie devotes a chapter in his "Great Ice Age" to the 
Drift Deposits of North America. In this he labors under the serious 
disadvantage of never having seen with his own eyes the phenomena he 
describes. He is compelled, therefore, to trust to the testimony of widely 
separated observers, studying different phenomena, and very unequally 
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fitted by experience and sagacity for giving a full and accurate reading 
of the facts before them. Naturally, this testimony is often discordant, 
and not being able to discriminate between the true and the false, the 
local and the general, he has been led by it into some errors, which are 
the more to be regretted since they are endorsed by his high authority, 
and are published in by far the best history of the Drift period yet writ- 
ten. For the errors into which he has fallen in regard to the Surface 
Geology of Ohio, he is mainly indebted to Prof. N. H. Winchell, who has 
observed the Drift phenomena in the north-western portion of the State 
only, and there his observations are not fully in accord with those made 
by others. 

On page 462, Professor Geikie says : " The succession of changes in 
Ohio during the Drift period were, according to Professor Newberry, as 
follows : 

First. A period of a great continental glacier or ice sheet. 

Second. The retreat of the ice and the appearance of a vast fresh 
water lake, covering a large part of Ohio, in which were deposited the 
finely laminated Erie clays, etc. 

Third. The silting up of the lake, and the advent of a luxuriant forest 
growth. 

Fourth. The submergence of the land below a great inland sea of 
fresh water, and the deposition from floating ice of blocks and bowlders. 

Those who have read the transcript of Drift history, given in our 
Chapter XXX, will see that this is not accurately epitomised in the par- 
agraphs above quoted; inasmuch as it has been nowhere stated by the 
writer that the lake basin was ever silted up so as to become a land sur- 
face, covered with forest, nor that there was any second submergence of 
the lake basin. The true order of succession of events in the history of 
the lake basin, as believed and represented by the writer is, very briefly, 
as follows: 

First. A pre-glacial continent, several hundred feet higher than now, 
deeply scored by drainage lines, now the buried river channels. 

Second. The advent of the ice period, producing, first, local, then 
general, and, again, local glaciers, which ground down, scratched, and 
grooved the surface rocks, filling and obliterating many of the old chan- 
nels, and scooping out the lake basins. 

Third. The retreat of the glaciers, leaving the Bowlder clay as a wide- 
spread sheet of unwashed morainic material, covering the glaciated sur 
face ; over this a body of fresh water, which formed a great inland sea, on 
which ice rafts floated from the north southerly, scattering bowlders 
broadcast over the bottom. 
4 
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Fourth. The final retirement of the glaciers over the Canadian high- 
lands ; the gradual subsidence of the water in the lake basin until it 
reached its present level, and occupied only the deeper portions, forming 
our modern chain of lakes. In this descent, the shore line was marked 
at different intervals with terraces and beaches. 

In Southern Ohio, the succession of events was somewhat different, in- 
as much as the Forest bed, an old soil, with stumps, logs, and leaves, there 
rests on the Bowlder clay, and is covered locally by an upper stratum of 
Till, which is. the product of glacier or iceberg action. No evidence of 
this has been found in the lake basin, where there is no forest bed— 
unless it be represented by the drifted vegetable matter which is some- 
times found in the Erie clay, but which is not covered by a second 
bowlder clay. So far as yet observed, the facts seem to indicate that the 
basin of Lake Erie was filled with water or ice during all the time that 
the alternations of temperature recorded in Southern Ohio we, e taking 
place. 

Professor Winchell is represented, by Professor Geikie (Great Ice Age, 
page 462), as claiming the existence of a forest bed, overlain by a second 
Bowlder clay, in north-western Ohio, but this is probably due to a mis- 
understanding of Professor Winchell's language, when he had reference 
to the north-western States. No forest bed has been seen or heard of by 
the writer in north-western Ohio, and nothing of the kind is reported by 
Mr. G. K. Gilbert, or Mr. J. H. Klippart, in their papers on the Drift of 
the Maumee Valley, nor by Professor Winchell, in his reports on the 
counties surveyed by him. 

Prof. Winchell, in his " Drift Deposits of the North-west," attributes 
the excavation of the basins of the great lakes to the great continental 
glacier cutting locally deep into beds of soft rock. His language is as 
follows: '" Southward, prolongations of the ice sheet follow the north- 
south outcropping edges of argillaceous formations. Lake Michigan lies 
in one of these troughs ; Lake Huron lies in another. Lakes Erie and 
Ontario are only shallow basins dug out of soft rocks by ice that passed 
south-westwardly. The shale bed that gave rise to Lake Ontario als 
determined^ the location of Georgian Bay and Green Bay. The basin of 
Lake Erie is much shallower toward the w r est end than toward the east, 
and it finally runs out altogether by reason of the westward attenuation 
and finally entire disappearance of the Salina formation in which it is 
largely excavated. The ice was then thrust up on to harder rocks that 
form the basis of north-western Ohio and north-eastern Indiana. Lake 
Michigan was terminated southwardly by the eastern trend of the rocky 
outcrops at an angle that the ice could not follow." 
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Many difficulties stand in the way of the acceptance of this theory. 
The rocks cut away to form the basin of Lake Michigan are the Upper 
and Lower Silurian limestones, and are equal in hardness to the average 
of sedimentary strata. We have no proof that any considerable portion 
of the mass is " argillaceous shale/' as reported by Prof. Winchell. The 
same may be said of the rocks cut away by the Lake Huron glacier. At 
the north end of the lake, and in Georgian Bay, the excavation w r as 
in Lower Silurian rocks ; at the south end in Devonian and Upper Silu- 
rian limestones. In all this series there is no considerable mass of soft 
material. A t Goderich, near the south end of the Lake, borings show 
that there are beds of rock-salt in the Salina Group below the lake bot- 
tom, but the rocks out of which the basin is cut are chiefly the Cornifer- 
ous limestone and the Waterlime. 

Lake Erie is not excavated, as Prof. Winchell says, mostly in the 
Salina Group, for that was not reached except just at the summit of the 
Cincinnati arch. All the eastern portion, and the deepest, of the lake 
is formed by the removal of the Upper Devonian shales, soft rocks' it j is 
true, but those which lie below and have resisted the action of the gla- 
cier, are precisely those which have been removed to form Lake Huron. 
A better explanation of the shallowness of Lake Erie is afforded by the 
suggestion that the glacier which excavated it was the most southerly of 
all the lake-producing local glaciers, and that it was the product of a 
climatic condition which did not continue nearly as long as the next one, 
when the ice sheet had retreated a step farther northward, and Lake 
Superior, Lake Michigan, Lake Huron, and Lake Ontario, were formed. 
The basin of Lake Ontario, below the water-line four hundred and 
fifty feet deep, is mostly excavated in the Utica and Hudson shales, but 
the north shore of the lake is formed by the Trenton limestone, a hard 
and tough rock, and much of the northern and eastern portions of the 
basin are cut from this. 

The bearings of the glacial furrows as well as the drift of the trans- 
ported materials prove that the basins of Lake Erie and Lake Ontario 
were cut out by local glaciers moving from the north-west, and nearly at 
right angles to the line of motion of the continental glacier. This latter 
crossed the basins of the last mentioned lakes from north to southland 
the whole tendency of its action must have been to obliterate any such 
troughs lying across its track. Besides this the local glaciers which 
formed these basins came after the general one, for where their tracks 
cross the lake, glaciers have obliterated* more or less completely, the 
traces of the great ice-sheet. 



CHAPTER LVL 
REPORT ON THE GEOLOGY OF TUSCARAWAS COUNTY. 



BY J. S. NEWBERRY. 



SURFACE FEATURES AND DEPOSITS. 



The topography of Tuscarawas county has been produced almost ex- 
clusively by erosion. From the study of its geology we learn that the 
surface originally formed a plain on the southern slope of the water-shed, 
having a gentle inclination toward the south. In the lapse of ages this 
plain has been deeply furrowed by the great line of drainage which trav- 
ersed it, now known as the Tuscarawas River. The valley of this stream 
was originally cut to the depth of more than seven hundred feet below 
the highest lands of the county, and, though now partially filled, it still 
exists as a broad and deep trough more than three hundred feet below 
the adjacent highlands. This passes, by a somewhat circuitous route, 
from the middle portion of the northern border through its central part, 
making its exit near the south-western corner of the county. The trib- 
utaries of the Tuscarawas are quite numerous, and some of them are 
of considerable size, such as Sugar Creek, the Conotton, and the Still- 
water, and all these having deeply excavated their channels, have formed 
a network of valleys which give great diversity to most of the surface. 
The relief, or relative elevation of some portions of the county, produced 
by the excavations of the valleys, may be plainly seen by any one who, 
starting from New Philadelphia, will pass to. a distance of ten miles 
either east or west. The town of New Philadelphia is located on a ter- 
race which reaches northward to Dover, and has an elevation of from 
forty to fifty feet above the bed of the Tuscarawas. This plateau is the 
old flood-plain of the river, formed when it ran at a higher level than now. 
It is composed of gravel, as we know by borings, and is the surface of 
the mass of Drift that occupies the bottom of the old excavated val- 
ley. At Dover the borings made for salt have shown that the rock 
bottom of the valley lies one hundred and seventy-five feet below 
the present surface of the Tuscarawas. Hence, we learn that the plains 
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between Dover and New Philadelphia are underlain by two hundred feet 
of sand, gravel, and bowlders, which have been filled into the old valley 
since the remote period when the continent stood higher ; the drainage 
was freer than now, and the Tuscarawas flowed with a rapid stream far 
below its present bed. 

The general topographical features of Tuscarawas county may be gath- 
ered from the series of altitudes given below : 

Altitudes in Tuscarawas County. 

Above Lake Erie, feet. 

Bolivar ^ 327 

Zoar mills 313 

Dover (canal) . 300 

Dover (railroad) - - 313 

New Philadelphia (canal) ...... 287 

New Philadelphia (railroad depot.) - . 331 

Newcastle (canal) ... . .'. 279 

Trenton (canal) .„ 269 

Gnadenhiitten (canal) - 251 

Port Washington ............... m 244 

Newcomerstown 220 

Uhrichsville (railroad).. .... 230 

Uhrichsville (top of hill) 580 

Mineral Point ' 387 

Tunnel (C & P. R. R.) 446 

Zoar Station 314 

Zoar Station (top of hills) 600 

Mt. Tahor 775 

Hill tops north of Port Washington 725 

In the northern part of Tuscarawas county the rocky strata are some- 
what covered with Drift, especially in the valleys, but in all the central 
and southern portions of the county, the highlands are without drift, the 
slopes of the hills, ravines, and roads showing the geological structure 
distinctly, and the soil is derived exclusively from the decomposition of 
the underlying rocks. This difference in the character of the surface 
deposits is also indicated by the material transported by the streams. 
Most of those which flow from the north bring down drift- gravel and 
bowlders, and have sandy or gravelly bottoms ; while those which flow 
into the Tuscarawas from the south, south-east, and south-west, carry 
only the wash from the shales of the Coal Measures, and their valleys 
have clay bottoms. 

The soil of Tuscarawas county, being for the most part of local origin, 
varies considerably in different localities, and in this respect wants the 
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unity displayed by the soils overlying the Drift gravels of Stark county, . 
and the drift clays of the Western Reserve ; but the prevailing charac- 
ter of soil is that of the large territory lying within the coal basin, and 
beyond the reach of the Drift. The surface features of all this great 
district I have remarked upon elsewhere. It finds exemplification in Co- 
lumbiana, Carroll, Harrison, and other counties south. The surface is 
rolling, with rouuded hills, separated by broad valleys from one hundred 
to three hundred feet lower than the hilltops. Though so much diversi- 
fied, this surface is nowhere barren; the hills are frequently steep, but 
almost never broken, and are composed of sheets of sandstone, shale, 
limestone, fire-clay, coal, etc., which, furnishing material for the soil, im- 
part fertility even to the highest summits. Hence, it is not uncommon 
to see luxuriant crops of corn growing on the most elevated surfaces, and 
to find a prevailing productiveness, which is quite independent of the 
topography, and which is sure to excite the wonder of those who have 
formed their ideas of agriculture in regions where the valleys are fertile 
and the hills are barren. 

GEOLOGICAL STRUCTUKE. 

Tuscarawas county lies entirely in the coal area, and no rocks come 
to the surface within its limits except such as belong to the Coal 
Measures. These include all the lower groups of coals, with the excep- 
tion of the lowest, and there is, perhaps, in no other county of the State 
a better exhibition of the Lower Coal Measures. Many of the highest 
hills also include a portion of the Barren Measures, but none rise high 
enough to reach the Pittsburgh seam (Coal No.. 8), the first in ascending 
order of the upper series of coals. The general geological structure of 
the county will be seen at a glance by referring to the engraved sections 
given in this report, as these were taken at points somewhat remote 
from each other, and where the greatest geological intervals are exhibited. 

An analysis of these sections, with descriptions of the distribution, 
character, and local development of each of the useful minerals found in 
the series, are given below, to which are added some notes on the geology 
of the most important topographical subdivisions of the county, and 
tables of analyses of coals, iron ores, etc. 

COAL NO. 1. 

Coal No. 1— the Massillon seam— has nowhere been opened in Tus- 
carawas county, nor has it been found of workable thickness in any 
borings. It is known to all who have had much experience in coal-min- 
ing in the northern part of the State, and to those who have read our 
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previously published reports, that this lower seam is very irregular in 
its distribution, and though of preeminent value when present in good 
thickness, even in the districts where it shows its best, comparatively 
little of the territory holds it. It every where lies in limited basins, 
separated by broad intervals of barren ground. Hence, the explorations 
which have been carried deep enough to reach it in Tuscarawas county 
can not be said to have decided the question whether or not it should be 
reckoned as one of the possible sources of wealth. Only seven borings 
are known to me that have been sunk deep enough to reach the Lower 
Coal; these are, two at Uhrichsville, four near Dover, and one at Scott's 
Mill, below Mineral Point. Most of these borings were made for the 
purpose of obtaining petroleum, and such explorations have usually but 
little value for determining the presence or thickness of underlying coal 
seams. The borings made at Uhrichsville and Dover were, however, 
supervised with much more than ordinary care, and the registers of these 
wells seem to afford reliable information with regard to the strata under- 
lying the localities where they were made. If these records are to be 
accepted as correct, it must be confessed that they do not give a very en- 
couraging prospect for finding the Massillon coal of workable thickness ; 
and yet such is the irregularity of this seam that if only seven wells had 
been sunk in the districts which are now producing such great quantity 
of this coal — about Massillon and in the Mahoning valley — the probabil- 
ities are that the enormous subterranean wealth of these districts would 
have been to the present time entirely undeveloped. I would suggest, 
therefore, to those who are favorably situated for such enterprises in 
Tuscarawas county, that it may be worth while to make further search 
for Coal No. 1, especially in districts remote from the wells that have 
been already sunk — for example, in the valley of the. Conotton, near 
New Cumberland, above and below DeardofTs Mill, on Sugar Creek, at 
Trenton, and at Port Washington. In all these localities the place of the 
Massillon coal lies within two hundred feet of the surface, and where 
machinery is in action for other purposes, a drill may sometimes be at* 
tached and carried down two or three hundred feet at a trivial expense- 
Where this is not practicable, the services of experienced drillers can be 
secured, and a hole bored to a depth of two hundred feet at a cost of 
about three hundred dollars. While not disposed to encourage too confi- 
dent expectations of success in such an enterprise, the probabilities are 
so strong that some portions of Tuscarawas county are underlain by 
basins of this excellent coal, that I feel justified in recommending that 
those who have the means to do so will do well to pursue their explora- 
tions until this question shall be definitely settled. 
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I subjoin the following registers of borings for Coal No. 1 : 

Drilling one Mile West of Sugar Creek, Canal Dover. 

FT. IN. 

1. Earth and loose clay 13 

2. Gray shale 8 6 

3. Loose sari ds'tone „ - 1 6 

4. Coal 6 

5. Fire-clay -- 8 

6. Sandstone, with iron ore *5 

7. Coal, slaty 1 1 

8. Fire-clay 5 

9. Blueshale . 14 .. 

10. Coal,slaty i 6 

11. Fire-clay and blue shale - 5 6 

12. Dark blue shale 7 6 

13. Soft sandstone . . 6 

14. Hard sandstone.... 34 .. 

15. Gray shale - - - 3 . . 

16. Hard white sandstone : 19 

17. Gray shale. 2 

18. Sandy shale 2 

19. Gray shale 20 .. 

20. Darkshale ... „...,.. 11 6 

21. Black shale, with trace of coal . . 1 

22. Fire-clay '4 .. 

23. Soft fire-clay .' 1 

24. Blue clay - 6 

25. Soft brown sandstone 4 

183 to 6 
(Bored 549 feet for coal, deepened to 894 feet for salt.) 

THICKNESS. DEPTH. 

FT. IN. FT. IN. 

1. Gray sandrock 10 4 10 4 

2. Coal -.2 .. 12 4 

3. Fire-clay. 16 6 28 10 

4. Soft black shale „ 5 .. 33 10 

5. Gray sandrock , 2 . . 35 10 

6. Soft light shale 4 .. 39 10 

7. Limestone 2 3 42 1 

8. Darkshale .' 29 9 71 10 

9. Sandstone, with thin seams of gray shale . 36 5 108 3 

10. Coarse gray sandrock 2 .. 110 3 

11. Eock iron ore « 1 3 111 6 

12. Gray shale 20 .. 131 6 

13. Fine white sandstone and dafk shale 26 4 157 10 

14. Gray shale.... 12 .. 169 10 

15. Gray sandstone, iron ore, trace of coal (No. 1 ?) 5 .. 174 10 

16. Hard dark gray shale. 8 .. 182 10 
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THICKNESS. DEPTH. 

FT. IN. FT. IN. 

17. Hard white sandstone, conglomerate 9 4 192 2 

18. Gray shale 31 .. 223 2 

19. Gray and white sandstone 147 6 370 8 

20. Quartz rock (pebbles) 21 .. 391 8 

21. Crevices - 2 .. 393 8 

22. Quartz rock with mica - - 8 .. 401 8 

23. Hard gray rock, with iron ore 21 4 423 

24. Gray and dark shale 405 . . 828 

25. Oil-rock ----- 6 \ 25 __ \ 853 

26. Hardsandrock ... 19^ "" '^886 

27. White salt rock (porous sandstone ?) - 33 .. Xgg^ 

28. Dark sandrock , - 8 ... ^ 

This well was commenced one hundred and twenty feet below Coal No. 
5, which crops out and is worked in the hill above. Fifty feet below 
this, or seventy feet above the well-head, is the Putnam Hill limestone. 
The first seam of coal cut, is apparently No. 3; and the limestone 
reported below, is probably some other rock, as its distance — one hundred 
and forty feet — from the Putnam Hill, is almost too great to make it pos- 
sible that it should be the limestone over Coal No. 3. Should it be a true 
limestone, however, and that which overlies No. 3, it would show a wider 
interval between the limestones than is known in the Tuscarawas val- 
ley, and very much greater than the distance which separates them at 
Zoar Station, where they are both visible. In any case, the place of Coal 
No. 1 should be within two hundred feet of the top of the well. 

At Uhrichsville and Dennison, two wells were bored for oil, several 
years since — the first by E. S. Ferguson, the second by J. L. Morris. 
The registers of these wells, furnished me by the gentlemen named 
above, are given below. 

Section of the Uhrichsville Well. 

ft. IN. 

1. Fire-clay - ------ 6 6 

2. Coal (No. 5) - — 3 .. 

3. Fire-clay - 14 

4. Sandstone 26 6 

5. Blackshale --- 52 6 

6. Flint rock (Putnam Hill limestone ?) 1 

7. Coal .-.-... --.-- -- 7 .. 

8. Fire-clay - - - 15 6 

9. Coal (No. 3a) ... 4 ,. 

10. Fire-clay - 11 

11. Dark sandstone 16 

12. "Fossil rock" (Zoar limestone) 1 6 

13. Coal(No.3) ... - -- 1 6 
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FT. 

14. Fire-clay 22 

15. White, flinty rock . 1 

16. Black shale.. „ 4 

17. Sandstone -.„.... 7 

18. Black shale. „ 13 

19. Clay shale ("soapstone") „ . . 5 

20. Blackshale 16 

21. Clay shale ("soapstone") 12 

22. Coal „ „ 1 

23. Sandstone 16 

24. Coal. . 1 

25. Dark sandstone, with coal . . 12 

280 
Section at the Dennison Well. 

et. IN 

1. Earth, stones, and iron ore - 21 

2. Sandstone. .. . 1 

3. Coal (No. 5).... .... ... 3 

4. Fire-clay ...- „ .' „ . 10 

5. Sandstone „ 18 

6. Bine shale _ .„. 65 

7. Flint rock (Putnam Hill limestone) ... „ . 2 

8. CoalNo.4) 5 

9. Fire-clay ... .. 12 

10. Cannel coal - 2 

11. Shale — —..— -. 73 

12. Coal No. 3?) 4 

13. Shale ~ 19 

14. White sandstone 20 

15. Black shale, and coal — „ 3 

16. " Soapstone " (clay shale) . 74 

17. Coarse sandstone 29 

18. Fine sandstone 20 

19. Blackshale, and coal (No. 1) = 8 

20. Black shale 30 

21. Fire-clay - 20 

22. Sandstone 12 

23. Fire-clay - 6 

24. Sandstone 1 6 

400 .. 

In the above section, the last four numbers are probably Waverly, and 
the strata named fire-clay are the fine light-colored shales of this series, 
which, when ground up, have much the appearance of the under-clays 
of the coal. 

Subsequent to the boring of the Uhrichsville well, a shaft was sunk 
there, and carried down to the lower workable coal. This was found to 



TUSCAKAWAS COUNTY. 59 

be four and a half feet thick, the upper part canuel, and all containing 
much ash and sulphur. The enterprise was, therefore, abandoned. 

I am informed by Mr. Watson, Secretary of the Glasgow-Port Wash- 
ington Iron and Coal Company, that several holes will be bored on the 
property of this company, to determine the question of the presence or 
absence of the lower seam. Although the lower coal, along its western 
line of outcrop is decidedly inferior to what it is in the Tuscarawas and 
Mahoning valleys, and borings give but little encouragement that it 
will be found of workable thickness, still the breadth of unexplored ter- 
ritory surrounding Port Washington is so great that explorations there 
would be almost in a new field, and they may be attended with success. 
It should be said, however, that the facts before us seem to indicate that 
Coal No. 1 was deposited only along the margin of the basin, as in no 
case, up to the present time, has it been found of workable thickness far 
from its line of outcrop. 

Coal No. 3. 

There is little doubt that, if the base of the Coal Measures was fully 
exposed in Tuscarawas county, there would be found here, as in Stark 
and Holmes, a thin seam of coal, lying from fifty to one hundred feet 
above Coal No. 1. It is, however, rarely of workable thickness, and as 
almost nothing is known of its presence or importance in the county, it 
requires here no further notice. 

The rocks associated with this coal are shales and sandstones, which 
vary much in their relative development, and in their mineral charac- 
ters. There is frequently, however, a heavy bed of sandstone above the 
lower coal, and separated from it by a greater or less thickness of shale. 
This sandstone is best shown in the valley of the Tuscarawas, about 
Massillon, and we have, therefore, named it the Massillon sandstone. In 
Tuscarawas county, this everywhere lies belpw the surface, unless it may 
be on Sugar Creek, near Deardoff's mill. 

At a distance of about one hundred and fifty feet above Coal No. 1, we 
find Coal No. 3, beneath the first of the two limestones which run almost 
continuously around the margin of the coal basin, from the Pennsyl- 
vania line to the Ohio. The distance between these limestones varies 
from thirty to one hundred feet. In Tuscarawas county, they are usually 
from fifty to eighty feet apart, and a bed of coal is generally found 
beneath each — sometimes immediately under it, sometimes separated 
from it by a few inches or feet of shale. 

It is only in the northern part of the county that Coal No. 3, and the 
Zoar limestone, which overlies it, are exposed. In the valley of Sugar 
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Creek, at DeardofT 's Mill, in the valleys of the Nimishillen and Sandy, 
near Saridyville, in the bed of the Tuscarawas, below Zoar, and at Zoar 
Station, the lower limestone may be distinctly seen. At Zoar Station, 
an arch in the strata raises this limestone higher than in any other 
locality in the county. It is visible just at the station, and at the point 
where the railroad strikes the river. In this section Coal No. 3 is not 
more than eighteen inches in thickness, and no where in the county, so 
far as I know, is it workable. At the Dover salt well the lower lime- 
stone was struck somewhat below the river, and at Trenton it is said to 
occur in the river bottom, with a thin seam of cannel beneath it. 

Coal No. 8a. 

At Zoar Station, where a rock cutting was made along the river side 
to form a track for the railroad, the upper, or Putnam Hill limestone, is 
seen just at the top of the cut, with a coal seam two feet in thickness 
below it. Beneath the fire clay of this seam lies a heavy bed of sand- 
stone ; under this, in some places, four or five feet of shale, then a coal 
seam three feet in thickness, fire-clay and shale to the lower, or Zoar 
limestone. The coal seam best exposed here is No. 3a. It lies just at 
the grade of the road, and was opened for a hundred yards in the excava- 
tion to which I have referred. Thence to Dover it runs nearly with the 
railroad level, and its outcrop may be seen at a number of localities. Its 
maximum thickness is about three feet; its quality poor, from its soft- 
ness and the quantity of sulphur it contains. This is a local seam, hot 
found much further north or west. It is, however, possibly the margin 
of a coal seam which has its greatest development south and east, where 
it is deeply buried beneath overlying rocks. 

Coal No. 4. 

This is the "upper limestone' coal," and generally lies immediately 
beneath the Putnam Hill or gray limestone. In Tuscarawas county it 
is of comparatively little economic value, but it lies at such a level as to 
be of great importance as a guide in searching for the upper coals. As 
the dip of all the rocks in the county is southward, nearly with the 
draining streams, it happens that the gray limestone lies at about the 
same relative level, just above drainage, in the Tuscarawas valley, all 
the way from the north-eastern to the south-western corner of the county. 
Hence, in all the hills bordering the main valley or its tributaries, it is 
generally easy to fix the place in the series of any stratum of coal exposed 
by referring it to the Putnam Hill limestone, and to Coal No. 4, as a 
known base. 
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Coal No. 4 is the seam that was formerly worked by Mr. J. A. Saxton, 
near Sandy ville, and this, with the overlying limestone, is traceable 
from that point northward up the valley of the Nimishillin to Canton 
and Greentown, and up the valky of the Sandy, as far as Oneida. Going 
south from Sandy ville the limestone and Coal No. 4 are seen at Zoar, 
about fifty feet above the river, the coal thin, the limestone, as usual, 
from three to four feet thick. 

At Mineral Point, Coal No. 4 lies below the railroad, and at Zoar Sta- 
tion about fifty feet above. At Canal Dover the limestone crops out on 
the hillside, between the Sugar Creek Fait well and the mouth of the 
mine in Coal No. 5, which supplies the fuel for the salt works. 

At New Philadelphia the limestone may be seen all along the base of 
the hills east of the valley, but the coal is either thin or absent. In the 
road from New Philadelphia to the Goshen salt well, it exhibits the 
phase which is seen at Newcastle, Coshocton county, and at Flint Ridge, 
Licking county — that is, It becomes much thicker than usual, and more 
shaly, breaking up into thin plates, which, by exposure, lose their blue 
color, and become brown or yellow. Here, as elsewhere, it contains many 
fossil shells, among which may be mentioned Chonetes mepoloba, Spirifer 
earner utus, Productus semireticulatus, Athyris subtilita, Spirifer lineatus, etc. 

In the valley of the Conotton, Coal No. 4 is found outcropping at the 
base of the hills, all the way from Scott's Mills to New Cumberland 

At Trenton it lies some twenty feet above the railroad, and at Patter- 
son's ore-shoot, three miles below Port; Washington, twenty feet above 
the canal. In tracing it further south, it is found continuously through 
'Coshocton and Licking counties, overlying the cannel, near Warsaw, in 
Coshocton, and at Flint Kidge, in Licking. This is also the Putnam 
Hill'limestone of Zanesville, and it reaches thence southward to the Ohio. 

The coal beneath this limestone is exceedingly variable in thickness 
and quality. At Greentown, on the north line of Stark county, it is. 
four to five feet thick, bituminous and good; at Canton four feet thick, 
of fair quality, but rather slaty, and contains considerable sulphur. 

At Browning's Mills, six miles below, on the Nimishillen, it is six feet 
in thickness, very slaty, containing much sulphur, and is partly an im- 
pure cannel. At Sandy ville, where mined by Mr. Saxton, it varies in 
thickness from two to four feet, and is'of medium quality. 

At Kelley's Point, on the Tuscarawas Branch Railroad, it is two and a 
half feet thick, a good cannel ; near Mineral Point, one and a half to two 
feet thick, bituminous ; in the valley of the Conotton, three miles above 
its mouth, five feet thick, slaty and worthless; at Lock 17, one foot in 
thickness. In the Dennison well it is reported to be five and a half feet 
thick ; in the Urichsville well, seven feet. In the valley of the Killbuck 
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Holmes county, Coal No. 4 shows variations similar to those already de- 
scribed. As a whole, it exhibits a strong tendency to pass into cannel, 
and in Bedford and Jefferson townships, Coshocton county, it becomes an 
excellent cannel coal, from three to six feet in thickness. Near Flint 
Ridge, in Licking county, it exhibits the same character. It is plain, 
from the foregoing facts, that while Coal No. 4 is capable of assuming 
considerable local importance, and of adding much to the value of a single 
farm, it cannot be estimated as an important element in the resources of 
Tuscarawas county. 

Limestones and Clays. 

Limestones. — In the tables at the end of this chapter will be found 
analyses of specimens of the limestones which overlie Coals No. 3 and 4. 
These are, however, very variable in composition, and chemical analyses, 
unless in great number, would fail to indicate,, their economic value. 
Over the greater part of the county both limestones are fairly pure, and 
exhibit the normal character of similar strata elsewhere, interstratified 
with the other Coal Measure rocks. From the quantity of earthy matter 
and iron which they always contain, they produce a brown lime when 
burned. This is unfit for the finishing coat of plastered walls, but it 
makes a good and strong mortar, for which purpose it is largely used, the 
white limes of the lake region supplying the material for surface and 
finer work. The lime produced by the Putnam Hill and Zoar limestone 
is as valuable as any other for fertilizing, but it generally happens that 
in the region where this is most readily obtainable the soil is already 
well supplied with calcareous matter, and naturally fertilized from the 
decomposition of the limestone strata in place. Lands that are deficient 
in this important ingredient will derive as much benefit from a dressing 
with the brown lime as any other. 

An important use of the limestone of both the strata which have been 
mentioned is for furnace flux, a purpose which it serves well, where the 
purer varieties are used. 

Both limestones are prone to run into chert, and in some places con- 
sist largely of flinty matter. These are of courpe unfit to be used for 
either lime or flux, but they serve an excellent purpose for road-making, 
supplying, indeed, the very best material for macadamized turnpikes. 

The question of the origin of the silica which so frequently impreg- 
nates, and sometimes replaces the lime of the Coal Measure limestones, 
will be found discussed in the chapter on the Carboniferous system, which 
forms the introduction to the geological portion of Vol. II. ; and reasons 
are there given for supposing it to be derived from minute plants (dia- 
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toms), which secrete pure silica to form their frustules. These micro- 
scopic organisms inhabit nearly all lakes and ponds, and in some 
instances produce strata many feet in thickness of silicious earth ( u tri- 
poli," " infusorial earth," etc.). This is often found associated or alterna- 
ting with shell-marl, precisely as the limestone and flint are mingled, 
the only marked difference between the marl and limestone, and the tri- 
poli and flint, being in their decree of solidification. As the silica 
secreted by diatoms is very soluble in alkalies, we may infer that the 
older deposits of this kind have become infiltrated and solidified until 
they are converted into chert of flint, just as the soft marls have been 
hardened into limestones. 

In certain localities both the Putnam Hill and Zoar limestones contain 
so much earthy matter as to be unfit for burning into quicklime. This 
is specially true of the Putnam Hill limestone, and one outcrop of this 
character, at New Philadelphia, has been already mentioned. Where 
this phase is assumed, and the quantity of silica and alumina istiot too 
great, a hydraulic limestone or cement rock is found. No specimens of 
either limestone were found in Tuscarawas county which seem to prom- 
ise to produce a cement of first quality, but not the hundredth or thous- 
andth part of the outcrops of the strata could be examined, and since the 
limestones are very variable, there may be many deposits of the requisite 
character which are as yet unknown. It would be well, therefore, for 
the inhabitants of the county to have their attention drawn to the possi- 
bility of finding a good cement rock in some local phase of one or the 
other of the two limestones which underlie every township. The best 
cement rocks are usually fine-grained, with a smooth conchoidal fracture. 
In burning they do not swell much, and generate little or no heat on the 
application of water after calcination. When ground to powder, and 
made into a paste, however, they have the peculiar property of harden- 
ing under water. 

Chemical analyses will generally not determine the value of the mate- 
rial supposed to possess hydraulic properties. The best test is actual 
experiment, which may be performed by any intelligent person. Small 
fragments of the stone to be tried should be calcined in a common cruci- 
ble, samples being taken out and tested from time to time, until the 
pieces left in the crucible begin to vitrefy. When burnt to different de^ 
grees, the fragments should be separately pulverized in an iron mortar, 
wet up with water to the consistence of putty, and laid in water to 
harden or dissolve, according to their properties. 

Iron Ore. — As has been mentioned in the general description of the 
Putnam Hill and Zoar limestones in Vol. II, the surface of each of these 
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limestones almost always carries some iron ore ; generally in flattened 
concretions or nodules, sometimes forming continuous sheets of plate or 
block ore. It is not now known that either of these ore-beds is of suffi- 
cient richness anywhere in Tuscarawas county to pay for drifting, but in 
many places on the slopes of the hills one or the other may be profitably 
stripped. It is possible, also, that in some localities the bedded ore may 
be of sufficient thickness to warrant systematic mining. As a guide to 
the judgment of those who may be hereafter interested in this question, 
' it may be said that one foot of solid ore of average richness (33 per cent, 
metallic iron) will repay the expense of working by drift. 

Fire-clay. — In Summit, Portage, and Columbiana counties the fire-clay 
which underlies Coal No. 3 is usually thick and of excellent quality, so 
that it forms the basis of a great industry in pottery, fire-brick, etc. 
Little is known of the character of this bed of clay in: Tuscarawas county, 
since it is almost universally below drainage, and has been but rarely 
exposed#to view. In the Uhrichsville boring, however, a remarkably 
thick bed of fire-clay is reported to have been passed through beneath 
Coal No. 3. It is, however, difficult to distinguish between fire clays and 
shales in boring, and thus the thickness of the stratum at Uhrichsville 
may have been over-estimated. Its quality also needs to be determined 
before it can be said to have any positive value. It would be well, how- 
ever, for the inhabitants of the county to remember that a valuable 
deposit of fire-clay occurs locally under Coal No. 3, and should be looked 
for wherever an opportunity is offered for its examination. 

Coal No. 5. 

From fifty to eighty feet above the Putnam Hill limestone, we find, in 
most parts of Tuscarawas county, a coal seam which is of very consider- 
able importance. This is extensively worked in the northern part of 
the county, especially at Mineral Point and at the tunnel of the Tusca- 
rawas Branch Railroad. Its maximum thickness here is four feet, though 
more generally it is somewhat thinner. The quality of the coal is usu- 
ally good; it is hard and bright, partially open-burning, contains a 
moderate quantity of sulphur, and about five per cent, of ash, kindles 
readily, and holds fire to a somewhat remarkable degree. Its normal 
composition is shown in the analysis given at the end of this chapter. 
Some varieties of this coal make an excellent coke, hard, bright, and 
silvery, containing ten per cent, of ash, and a little over one per cent, of 
sulphur. More generally, however, the quantity of sulphur is greater, 
and tovmake a first-class coke the coal should be washed. In some trials 
made at the Cleveland Gas Works of the coal from the south side of 
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Huff's Run, at Mineral Point, it yielded four and a half cubic feet of gas 
of high illuminating power. This gas, however, required considerable 
purification to free it from sulphur. The coke formed in the gas retorts 
was pronounced first-class. 

Coal No. 5 is the seam worked for many years near Bolivar ; it is there 
from three to three and a half feet in thickness. About Zoar it is found 
on both sides of the Tuscarawas, showing very much as at Bolivar, in 
the mines belonging to the Zoar Community, west of the river, worked 
for some years by Mr. Medill. This seam at one point was folded upon 
itself and thickened to thirteen feet. At Mineral Point it shows a sim- 
ilar disturbance in the mines of Mr. C. E. Holden. This peculiar phe- 
nomenon was occasioned by the forcing out of a belt of coal from its 
natural position over another part of the Fame seam. The force by 
which this displacement was produced seems to have acted laterally, and 
affected the coal in a belt of about one hundred feet wide. In driving 
one of the entries in the mines at Mineral Point, a u horseback" was en- 
countered, formed by the descent of the roof shale, which had evidently 
been forced downward, and was very much broken up. After cutting 
through this, the coal w r as regained, but here refolded on itself. In some 
places a layer of shale was interposed between the two strata of coal, in 
others they were in immediate contact. After passing beyond the dis- 
turbed belt the coal seam resumed its normal position and thickness. 

On the south side of Huff's Run, at Mineral Point, Coal No. 5 has a 
thickness of about four feet, and appears better than in any other local- 
ity where'it has been opened in the county. Here it underlies a broad 
table land, and seems capable of supplying a very large amount of ex- 
cellent coal. 

At the old Fairfield Furnace, three miles below Mineral Point, Coal 
No. 5 is found to be two feet in thickness; at Dover it is the seam mined 
to supply fuel to the salt well, and has here a thickness of about three 
feet. From this point it runs through the hills on the west side of the 
Tuscarawas all the way to and below Port Washington; it is generally 
thinner, however, in this direction, rarely exceeding three feet in thick- 
ness. It is opened at the new furnace^ below Port Washington, and 
shows here a thickness of two and a half feet — a moderately good coal. 
On the river bank, near Burton's ore-shoot, it was formerly worked, and 
is said to have been four feet in thickness. 

At Lock 17, Coal No. 5 is two feet in thickness, about twenty feet below 
Coal No. 6, and seventy feet above the Putnam Hill limestone ; the lime- 
stone is here one and a half feet thick, underlain by one foot of coal. 
At Trenton, Coal No. 5 is thirty feet below No. 6, and has been worked 
5 
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for many years. At Uhrichsville it is found in the valley of the Still- 
water from twenty-five to thirty feet below Coal No. 6, three feet in 
thickness; it is here and at Dennison, according to the borings, ninety 
feet above the limestone. 

On the east side of the Tuscarawas valley, below New Philadelphia, 
Coal No. 5 seems to be thin, and is scarcely worked at all. The same is 
true of all the region lying between the valley of the Tuscarawas, and 
that of the Conotton, and it is doubtful whether this coal has much value 
south of Zoar Station and west of the Conotton. On the east side of the 
Conotton, over a large area, between Waynesburg, Mineral Point, and 
New Cumberland, it seems to be of good quality and thickness. 

Fire-clay. — Beneath Coal No. 5 is the most valuable bed of fire-clay in 
the series, and one that now serves as a basis for an important branch of 
manufacture at Mineral Point and Dover. This fire-clay is always good, 
but it exhibits considerable diversity of character. In some localities it 
is quite plastic, while in others it is " non-plastic " or "flint"' clay, is 
free from injurious ingredients, and has been found to form a very supe- 
rior material for the manufacture of fire-brick. This hard clay may be 
recognized by its having somewhat the appearance of flint, and instead 
of softening down to a paste, like most fire-clays, it breaks into small 
angular fragments. In this respect it resembles the clay from which the 
famous Mt. Savage fire-brick is made, and it seems to be of equally good 
quality. When used for 'the manufacture of brick, it is coarsely ground, 
and the fragments are then mixed with from one-sixth to one-tenth of 
plastic clay, by which they are made to adhere and hold the f©rm of the 
mold. Large fire-brick factories are now in operation at Dover and Min- 
eral Point. The first is owned by Messrs. Barrett & Rhodes, and the second 
by Mr. C. E. Holden. From all the trials made of the fire-brick manufac- 
tured at these localities, they are now reckoned not inferior in quality to 
the Amboy or Mt. Savage brick. The clay used by Mr. Holden is mined 
on his own property, at Mineral Point ; that used at Dover, is obtained 
from the land of Geo. Lechner, at Mineral Point, and on the Watman 
farm, between Dover and Zoar. The same stratum of hard clay is opened 
near Bolivar, and supplies the material from which the "Bolivar Star 
Brick " are made. 

A considerable quantity of the hard or ."flint" clay is shipped from 
Mineral Point, for manufacture in other counties. Much of it goes to 
Akron, where it is largely used by Mr. J. Parke Alexander, in one of the 
varieties of excellent fire-brick made by him. 

Iron Ore. — Coal No. 5 is usually overlain by a black or gray shale, 
which contains a notable quantity of iron, and this horizon has fur- 
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nished the greater part of the kidney ore that has been used in Tuscara- 
was county. No effort has been made to drift for it, and it is doubtful 
whether the quantity is sufficient to pay for the expense of drifting, but 
in the valleys, and on the slopes of the hills, it has been largely and 
profitably mined by stripping. 

Coal No. 5<x. 
About Mineral Point a thin seam of impure cannel is found, eighteen 
to twenty feet above Coal No. 5. It is of no economic value, but has 
been opened on the old furnace property at Zoar Station, at Mineral 
Point, and at the tunnel, where it is cut by the excavation. This is ap- 
parently a local seam, as I have found no traces of it north or south. It 
may, perhaps, be identical with some of the coal seams in the southern 
part of the State. 

Coal No. 6. 

At a variable distance — twenty to fifty feet — above Coal No. 5, lies 
one of the most important and widespread coals of the Ohio coal basin. 
This is the "Big Vein" of Columbiana county, the Osnaburg coal of 
Stark, the Steubenville and Rush Run coals of the Ohio valley, the main 
seam of Holmes county, and that chiefly mined in Coshocton. It is also 
identical with the " Great Vein " of Perry county, here assuming its. 
most important development. In Tuscarawas county this coal seam is 
more extensively mined than any other, though in the northern town- 
ships it is less thick and valuable than in some of the neighboring coun- 
ties. 

At the tunnel on the Tuscarawas Branch of the C. and P. Railroad, 
Coal No. 6 is the a upper tunnel seam," here having a thickness of from 
three and a half to four feet ; the coal is soft and of rather inferior qual- 
ity. 

At Mineral Point it has been opened in numerous places, but never 
worked, being less valuable than the underlying seam, No. 5. On the 
south side of Huff's Run it is the coal mined by John Black, three and a 
half feet thick, and of medium quality. On th© old furnace property, 
in Fairfield, it is four feet thick and quite good. This seam furnished 
the fuel used for twenty years under the boilers at the furnace. 

At the Goshen, salt- well it is the seam which supplies the fuel used in 
evaporating the brine, and lies one hundred and fifty-five feet above the 
well-head. It is four feet six inches in thickness, with a slaty parting 
near the middle— a character which marks it over a very large area. Its 
quality is also typical of the seam— black, rather soft, highly bituminous, 
and cementing. 
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In the valley of the Conotton, Coal No. 6 crops out at a great number 
of localities, and may be traced nearly to Leesburgh. At New Cumber- 
land it is five feet in thickness, the upper bench remarkably bright and 
handsome. 

Near New Philadelphia this is the coal mined by Daniel Knisely, J. W". 
King, and S. G, Crite. At Knisely's mine, below town, the coal is fifty- 
seven inches in thickness, with a slate parting eight inches above the 
bottom ; coal of medium quality. At King's bank it is three and a half 
to four feet in thickness, with a band of pyrites one foot from the bottom; 
coal of fair quality. At Crite's mine the coal lies sixty feet higher than 
at Knisely's, and the outcrop of Coal No. 4, with its limestone, is seen 
ninety feet below it. 

South of New Philadelphia No. 6 is opened at numerous places in the 
valley of the Tuscarawas and that of the Stillwater, showing local varia- 
tion in thickness and quality, bat usually recognizable by its position, 
its thickness, its slate or sulphur parting, and by its black and pitchy 
appearance. 

At Dennison, Coal No. 6 is worked for the supply of the railroad loco- 
motives and machine shops, and for shipment west. The principal mine 
is twenty-six feet above the railroad track. The bed is three feet ten 
inches thick, free from slate, but with a small seam of pyrites eighteen 
inches above the bottom. The dip of the bed is toward the north-east. 
In this direction, about three-fourths of a mile distant, is an opening in 
the same bed, worked by Mr. J. L. Morris and his associates. The coal 
is of similar character to that of Dennison. At the east end of Morris's 
mine the coal is considerably below the railroad. In this vicinity it is 
carried by its easterly dip beneath the surface, and, going eastward, 
nothing more is seen of it before reaching Steubenville, where the valley 
of the Ohio is cut nearly to its level, and it is reached by shafts., 

Between Dennison and New Philadelphia Coal No. 6 is opened at in- 
tervals in the hills along the east side of the Stillwater. The mines are, 
however, for the most part worked only in the winter. The coal here 
seems to be of the same general character as at Dennison. 

In the district lying between the New Philadelphia road and klockford, 
this coal seam crops out along the hill road from Eastport, and still more 
conspicuously in the valley of Pike Run. In this valley the coal is from 
four and a half to five feet thick, but sometimes contains two small seams 
of pyrites. Messrs. 0. Young & Co. mine it quite largely for shipment. 
Their coal is of good quality, with a parting two feet from the bottom^ 
the lower bench containing more sulphur than the upper. At Hanna- 
town it is just above the surface of the valley, and beyond this locality 
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the coal mines of Leggett, on the east, and Page, on the west side of the 
same hill, are opened in this . seam. In Leggett's mine the coal is from 
four feet ten inches \o five and a half feet thick, free from slate and 
pyrites, and remarkably sound, so that it may be extracted in cubical 
blocks of large size. Coal No. 6 is also met with at the school-house two 
and a half miles south-west of Rockford, three and a half feet thick, and 
at Raynsberger's, on the Leesburg road, near the county line, four feet 
thick, 

South of Newcomerstown this is the only coal bed of importance met 
with to the county line. It is first seen at the red school-house, just 
south of the river, at one hundred and thirty-five feet above the railroad, 
and is only two and a half feet thick. 

At the Borth settlement, in Oxford township, and along the valley of 
Bird's Run, there are numerous openings on this seam, which ranges 
from three and a half to three feet ten inches in thickness. 

In the valley of 'the Stillwater, south of Uhrichsville, as the strata dip 
toward the south-east, Coal No. 6 soon passes beneath the surface and 
disappears. 

At Newport it lies just above the water level, and was worked many 

years ago, but contained so much sulphur as to be almost valueless as a 

fuel, and copperas was made from the superabundant pyrites found in it. 

Going still further south, it is last heard of at Freeport, where it was 

struck in a boring forty feet below the bottom lands of the Stillwater. 

At Uhrichsville, Coal No. 6 has been mined quite extensively for sev- 
eral years by Mr. S. W. Andreas. The coal at his mine, which is on the 
west side of town, lies forty-five feet above the railroad. It is similar in 
character to that of Dennison, being four feet thick, with a parting 
eighteen inches above the bottom. Mr. Andreas has also several ovens, 
in which he cokes the small coal from his mine, supplying a fairly good 
article to manufacturers and for shipment westward. 

At Lock 17, Coal No. 6 lies one hundred feet above the railroad, and is 
the only bed worked here ; it is three and a half to four feet thick. At 
a bluff on the canal, about a mile east of the town, a fine section is ex- 
posed of the strata, from forty feet above Coal No. 6 down to twelve feet 
below the Putnam Hill limestone. Twenty feet below No. 6 is a coal 
seam two feet in thickness (No. 5), and seventy feet lower is the upper 
limestone, one and a half feet thick, underlain by one foot of coal. The 
Zoar limestone is said to be found in the bed of the river, and to have a 
thin stratum of cannel under it. 

At Trenton and Newcastle, Coal No. 6 has been worked for many years, 
and the product sent by canal to Cleveland. It has there established the 
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reputation of being a "strong" coal, well adapted to the generation of 
steam, but containing too much sulphur to be used in the manufacture 
of iron. In this region it varies from four to five feet in thickness. At 
Port Washington it lies about one hundred feet above the canal, is from 
five to seven feet thick, is very bright, black and handsome, but contains 
a great deal of sulphur. In the valley of Stone Creek this coal is thin 
and poor. On Oldtown Creek, however, it appears better, attaining a 
thickness of four to five feet, and furnishing coal of good quality. 

In the north-western part of the county, Coal No. 6 is opened in various 
places, and in the valley of Sugar Creek, about Dundee, is unusually 
good. 

From the facts which I have given, it is apparent that within the 
limits of Tuscarawas county, Coal No. 6 represents a vast amount of 
mineral fuel. As a general rule the coal it furnishes is rather soft, con- 
tains considerable sulphur, and is highly cementing in character. It is 
evident, therefore, that some method of treatment must be adopted that 
will convert this into a first-class fuel for manufacturing purposes. The 
importance of this problem cannot well be over-estimated. If by any 
cheap process of preparation this coal may be made to supply a purefuel ? 
it will be a source of great wealth to the county. It will, no doubt, sup- 
ply many of the purposes of a mineral fuel in its natural state — that is, 
it serves well for household use and for the generation of steam— but for 
the manufacture of iron it will be necessary to eliminate a considerable 
portion of the sulphur it contains before the best results will be attained 
in its use. It forms a strong adhesive coke, and one that has high heat- 
ing power, and is capable of bearing a heavy burden, yet if not purified, 
the sulphur it contains will, perhaps, preclude its use. Under these cir- 
cumstances, I cannot too strongly urge the adoption, in the southern por- 
tion of Tuscarawas county, of such methods of coal washing as are found 
to be - efficacious in the treatment of similar coals. It is probable that 
simply by the imitation of methods that are now in use in our own coun- 
try, and one still more generally employed abroad, a good coke can be 
formed from No. 6 coal, and that when so treated this will furnish a fuel 
which will not only serve for the manufacture of all the iron ore found 
within this county, but will invite and bring to this source of fuel the 
iron ores of Lake Superior. 

Tuscarawas county already enjoys such facilities for transportation that 
her resources need no longer be considered as land-locked and left unde- 
veloped. By the great east and west route — -the Pittsburgh, Cincinnati 
and St. Louis Railroad — which traverses the southern portion of the 
county, ready communication is afforded with Pittsburgh on the one 
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hand and Columbus and Cincinnati on the other; but it is evident that 
toward the East the demand for coal will be fully supplied from Steuben- 
ville, Connellsville, and Pittsburgh, while between Tuscarawas county 
and the markets of the West the production of the Coshocton, Cambridge, 
and Perry county mines will be interposed. Hence, the natural outlet 
for the fuel of Tuscarawas county is plainly in the direction of the great 
coal-less region bordering the lakes. Already several lines of transporta- 
tion have been opened to Lake Erie, and it only remains to be shown 
that an abundant supply of good fuel can be procured in Tuscarawas 
county to prove that this will be the theater of great mining and manu- 
facturing enterprises. 

Mahoning Sandstone and Coal No. 6a. 

Above Coal No. 6 we find in Tuscarawas county a mass of strata about 
one hundred feet in thickness, which usually contains little that has 
economic value. Immediately over the coal is a stratum of black or gray 
shale of variable thickness, and above this, generally, though not always, 
a massive sandstone, the equivalent of what is called in the eastern 
counties of Ohio and the western of Pennsylvania, the Mahoning sand- 
stone. This varies in thickness from nothing to nearly one hundred feet, 
is usually coarse, and very frequently is in part a fine conglomerate, in 
which the pebbles range in size from that of a grain of wheat to a bean. 
The sandstone is well shown in the hill above the tunnel on the Tus- 
carawas Branch Railroad, and on both sides of the valley of the Tusca- 
rawas from Zoar to Dover. Its conglomerate character is conspicuously 
developed on the west side of the Tuscarawas below Zoar, where masses 
of the rock have fallen down from the hills into the road. 

In places this sandstone comes down to, and even cuts out, Coal No. 6. 
In the hills south of Huff's Bun, below Mineral Point, it rests upon the 
coal, and, as usual in such cases, this is thinned and deteriorated by it. 
Below Zoar StatioD for some distance along the river, Coal No. 6 seems to 
be entirely cut away by the sandstone, but about the Goshen salt-well it 
comes in again in full force, and the sandstone thins out and .almost dis- 
appears. Passing southward along the valley of the Tuscarawas, the 
Mahoning sandstone is visible at intervals all the way to the Coshocton 
line, but in many places it is wanting, being replaced by shale. The 
changes which occur at this horizon are well shown on the two sides of 
the Stillwater Valley at Uhrichsville. In the hill south of Dennison, 
which rises to the height of three hundred and fifty' feet, no heavy bed of 
sandstone is seen, almost the entire mass being composed of shale; while 
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on the west side of the valley, over and south of the mine of Mr. Andreas, 
the sandstone is well developed, in places reaching a thickness of seven- 
ty-five feet. 

In most places where the Mahoning sandstone is not very thick, traces 
of a coal seam may often be found, about fifty feet above Coal No. 6. In 
the northern and central portions of the county this is not well shown, 
but in the southern townships it is thicker and more constant, in places 
forming a workable and valuable coal, which we have designated as No. 
6a. In the hill above De unison it is seen in the road, overlain by a 
brecciated limestone, which is unlike anything found lower in the series. 
The coal is here too thin to be of much value. Further south, at Wal- 
lace's, near Newport, it is two and a half feet in thickness. In this 
vicinity it lies from twenty to thirty feet below Coal No. 7, the intervals 
» being filled by the brecciated limestone, referred to above, two or three 
feet in thickness, argillaceous shales, and the fire-clay of No. 7. 

Coal No. 7, and its Iron Ores. 

This coal is quite a constant feature in the sections exposed in > 
Tuscarawas county, but throughout the northern and central townships, 
it has little economic value. On entering the county from the north, it 
is first seen in the tops of the hills about Zoar Station, and thence south- 
ward, is continuous in all the highlands to the Guernsey county line. 
It is locally known as the black band coal, from the fact that the impor- 
tant blackband deposits of the county rest directly upon it, and hence 
its place is well known to a large part of the inhabitants. 

On the old furnace tract at Zoar Station, Coal No. 7 is three to 
three and a half feet in thickness, soft, sulphurous and poor. In the 
highlands, between the Conotton and the Tuscarawas, it is shown in all 
of the blackband ore mines, being usually taken out with the ore. It is 
here from one to two feet in thickness, and generally quite sulphurous 
In the highlands west of the Tuscarawas, in the townships of Salem, 
Bucks, Auburn, and Sugar Creek, quite a large territory lies above the 
horizon of Coal No. 7, and it is opened at numerous localities, in connec- 
tion with the important deposits of blackband ore found there. Through- 
out this region, the coal is thin and poor. On the south side of the 
Tuscarawas, it improves greatly in thickness and quality, as it does to 
the east between Dennison and Leesburg. It has, however, nowhere in 
Tuscarawas county, the value that it has in Guernsey, where it is the 
" Cambridge Coal," the most important of all the coal seams found there. 

In passing up the valley of the Stillwater, from Uhrichsville, Coal No. 
7 is first seen in the hill above Dennison, and is apparently about three 
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feet in thickness. It lies, by barometer, just one hundred feet above 
Coal No. 6, or one hundred and fifty feet above the railroad at Uhrichs- 
ville. Passing southward over the hill, its outcrop may be again seen 
near the house of Mr. Job Gatchell. Further up the Stillwater, eight 
miles above Uhrichsviile, Coal No. 7 is seen on the farm of Mr. Wallace, 
where it may be directly connected with No. 6. About twenty feet 
below it, is coal No. 6a, two to three feet thick, part cannel ; and sixty 
feet below this, ten to twelve feet above the creek, is the No. 6, for- 
merly worked for boiling brine and making copperas — a locality refer- 
red to in the notes on Coal No. 6. About a mile south, Mr. William 
Houck has opened Coal No. 7, where it appears better than at any other 
place examined in' the county. It is four feet ten inches thick, very 
clean, bright and black, and apparently free from impurities. On the 
east side of the Stillwater, near by, is what seems to be a good exposure 
of blackband iron ore, to which reference will be made further on. 
Higher up in the valley of the Stillwater, and beyond the Harrison line 
at Tippecanoe and Freeport, Coal No. 7 is extensively worked, and chiefly 
supplies the demand for fuel in this vicinity. 

In going north-east from Dennison toward Leesburg, the rapid easterly dip 
of the rocks brings Coal No. 7 under good cover before crossing the county 
line. It is here of unusual thickness, ranging from four to six feet, but 
is generally divided by one or two partings, and is not of first quality.,, 

From these facts, it will be seen that Coal No. 7, though widely dis- 
tributed through the county, is only of local importance, and that its 
chief interest is derived from the iron ore with which it is so generally 
associated. 

In the south-eastern part of the county, a thin coal is found above No. 
7, but it is nowhere of workable thickness, so that the bed we are consid- 
ering may be reckoned as the highest workable coal of the lower series. 

As will be seen by reference to the general description of the carbon- 
iferous system, and the reports on Harrison and Belmont counties, above 
Coal No. 7 is a mass of shales and sandstones, with a few thin seams of 
coal, which constitute what have been called the Barren Measures. 
Above these lie, first, the Pittsburgh coal, with its associated heavy lime- 
stones, and then the other members of another and higher group of coals. 

A striking feature in the Barren Measures is formed by beds of red or 
mottled shales; and it may be worth while to remember that no such 
strata are ever found below Coal No. 7 ; so that, wherever these red shales 
are seen, it may be inferred that all the workable coals are below and 
none above them. 

There is also found in many localities above Coal No. 7, a more or less 
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massive sandstone, which is prone to run into conglomerate, though the 
pebbles it contains are rarely larger than beans. This sandstone, which, 
from its development on the upper Stillwater, we have called the Still- 
water sandstone, in some places so much resembles the Mahoning sand- 
stone below, that the two have been confounded, and the coal seams Nos. 
7 and 6, which hold the same relative position to these two sandstone 
beds, have been mistaken one for the other. It is, however, generally 
not difficult to distinguish the two groups, for coal No. 7, in- Tuscarawas 
county, nearly always thin, has almost invariably an important deposit 
of iron over it 3 either blackband, " mountain," or kidney ore, and at no 
great distance above it, the red shales may usually be found. An excel- 
lent exhibition of No. 7 and its strata, can be seen in' the divide between 
New Philadelphia and New Cumberland. On opposite sides of this 
divide, the valleys cut down to the Putnam Hill limestone, so that going 
from either, the starting point is the same. The best section is obtained 
from, the New Philadelphia side. Here the limestone lies just in the 
bottom of the valley, above which are Coal Nos. 5 and 6, in their normal 
places — the first thin, the latter from three to five. feet thick, and good. 
About one hundred feet above this, Coal No. 7 may be seen in the road, 
apparently not more than two feet in thickness ; over this the kidney 
ore, and in places the mountain and blackband ores, forms of this iron 
deposit which frequently alternate. 

Above the iron horizon, lies a bed of red, yellow and mottled shale, of 
which the colors are bright and striking; a formation characteristic of 
this level. Over the shale is the Stillwater sandstone, here compara- 
tively thin, but in part a well marked conglomerate. Above this, a 
heavy mass of olive shales, the typical barren measure material, reaches 
one hundred feet higher to the top of Mt. Tabor. 

Blackband and Mountain Ore. — The blackband ore of Tuscarawas county 
has been so fully investigated during the forty years through which it 
has been sought and worked, and so fully described in our reports, that 
comparatively little will need to be said of it here. It is already known 
to most persons that this variety of ore is simply a black bituminous 
shale impregnated with iron. The degree of impregnation varies 
greatly ; most of ^>ur black shales contain some iron, but generally too 
little to have any value as ores. In those varieties which are classed as 
blackband ore, the quantity of metallic iron varies from twenty-five to 
forty per cent. 

To an uneducated eye this material has very little the appearance of 
an iron ore, and would be, and doubtless has been, frequently passed as 
simply a black shale. It is highly charged with carbonaceous matter, 
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and its specific gravity is usually not so high as to arrest attention. Its 
valuable properties are therefore so much masked that it was rather by 
accident than otherwise that Mushet, in 1801, discovered the value of 
the blackband of Scotland, and laid the foundation of the great iron 
industry of that country. To a practiced hand the greater weight of the 
iron-bearing shales will serve for their detection, but where the quantity 
of iron contained can not be conveniently measured, a sufficient test 
will be afforded by burning a heap of the shale in the open air or else- 
where, when, if it contains iron enough to be valuable, this will "loop," 
as it is said, that is, will agglutinate and form scoriaceous masses of 
great density. 

When subjected to the action of the weather the blackband ore decom- 
poses like any other shale, and its carbonaceous matter being removed 
by oxidation, it falls into a mass of thin brown or rusty flakes, which, 
though looking no more like iron ore than the unchanged material, 
should be recognized by the explorer, for this is the only form of the ore 
which will be exposed to his examination in natural outcrops. 

The geological position of the blackband of Tuscarawas county is, as 
has been stated on a preceding page, immediately above Coal No, 7 and 
at the base of the Barren Measures. This is a strongly marked iron 
horizon, although the ore found here varies considerably in character. 

It would seem that this ferruginous deposit was made by the drainage 
from a surrounding land area into a circumscribed basin of compara- 
tively shallow water. In some parts of this basin carbonaceous mud 
heavily charged with iron accumulated, which subsequently formed the 
blackband; in others clay without vegetable matter, but generally 
containing considerable iron, and this, as is usual in such cases, sub- 
sequently segregated to form nodules of kidney ore, In the deeper 
portions of this basin, where the water w r as clearer, a . limestone was 
deposited, and this also, in some localitieSj contained iron enough to 
become a valuable calcareous ore, now known as mountain ore. These 
three kinds of material were precipitated almost simultaneously, and they 
are frequently found to alternate one with another, so that along a some- 
what expended outcrop the ore worked will be in one place blackband, 
in another mountain ore, and in a third shell ore; and also on one side 
of a hill Coal No. 7 may be overlain by a sheet of blackband even eight 
or ten feet in thickness, while on the other side of the same hill no 
blackband occurs, but instead some other form of ore, or even barren 
material. Wherever blackband and mountain ore are found together, as 
they frequently are, the former is always beneath the latter, from which 
we learn that it was really deposited first. Generally, in such cases, 
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the mountain ore is found to thicken in one direction, the blackband in 
the other, showing that the* calcareous deposit extended from a lower 
level — a deeper portion of the basin — up over the carbonaceous mud 
which had previously partly filled it. From what we know of the forma- 
tion of coal we can positively assert that Coal No. 7 accumulated in a 
marsh, precisely as peat now forms by a growth of vegetation in the 
open air; in other words, that it was practically a land surface. That 
this peat bed was subsequently covered with shale and limestone proves 
that it was depressed and covered, first with shallow water, in which 
carbonaceous mud and clay were first deposited, the former deriving 
its organic material from the disintegrated peat. As the subsidence 
progressed the water in the basin became clear enough to permit the 
formation of limestone, which was naturally purest and thickest in the 
deeper places, and thinned away to an edge on the muddy shallows. 

It has been reported that the blackbaiM ore has in a few places been 
found to reach a thickness of twenty feet, but no such development of 
the deposit has come under my observation. It usually ranges from 
three to six feet, but at the mines of Mr. A. Wilhelmi, in Auburn town- 
ship, and in the Patterson ore-bank, near Port Washington — now owned 
by the Glasgow Port Washington Iron Company— I have seen ten and 
even twelve feet of solid ore. 

The limestone ore shows equal irregularities of thickness. At Wil- 
helmi's mine, in one of the old openings, it is seen increasing from noth- 
ing to three feet in thickness, running down a slope of blackband ore, 
and practically taking its place. Throughout the area occupied by the 
limestone, that is, over parts of Stark, Carroll, and much of Tuscarawas, 
the limestone is met with at intervals, having, where present, a thick- 
ness of four to five feet. Even where not forming an iron ore, it contains 
so much iron as to assume, in weathering, a decided buff color, and it is 
frequently referred to in our notes and reports as the Buff Limestone. 
The greatest development of this stratum that has come under my ob- 
servation is in the hill above New Cumberland, on the east side of the 
Conotton valley. Here it is apparently nearly twenty feet in thickness ; 
as usual, nodular in structure, and containing so much iron that some of 
the nodules are good mountain ore. 

The iron found at this horizon, in the form of blackband, or mountain 
ore, where present in full force, constitutes by far the richest ore deposit 
of the State. Tracts of many acres might be specified underlain by a 
continuous sheet of blackband, eight feet in thickness, and, since this 
contains twenty-five per cent, of metallic iron, it is equivalent to a sheet 
of cast-iron over two feet in thickness of equal extent. The inhabitants 
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of Tuscarawas county may, indeed, congratulate themselves that they are 
the possessors of nearly all this valuable deposit found in the State, and 
that so large an aggregate area of the county is underlain by it; that it 
has already largely contributed to the wealth of the county, and is des- 
tined to be an important source of revenue for many years to come ; but 
it is greatly to be regretted that only a smaLl fraction of the original de- 
posit now remains. This evidently was once continuous throughout the 
greater part of the county, but lying as it did high in the series, and 
near the surface of the plateau, which once occupied all this portion of 
the State, it has suffered terribly by the erosion that has carved the 
present varied topography out of that plateau, and only a meager rem- 
nant in the hilltops bordering the broad valleys marks its horizon. 

Outliers of the blackband stratum are found in the highlands of 
Osnaburg and Paris, in the central part of Stark county, in those of the 
western side of Carroll and the north-eastern part of Coshocton, while 
local representatives of the deposit are found in nearly all the townships 
of Tuscarawas county. It is evident, therefore, that the basin in which 
it accumulated once stretched over all the interval between these limits. 
It may have reached much further to the north and west, as in this direc- 
tion all the old landmarks are cut away by the erosion of the surface; 
but on the south and east we are apparently able to trace its former boun- 
daries; since, with abundant exposures of the horizon where the black- 
band lies, no indications of its existence are found much beyond the line 
of Tuscarawas county. 

The blackband ore of this region was first discovered and utilized by 
the Zoar Community over forty years ago. The portion of their lands 
which lie in the northern part of Fairfield township, includes hills that 
run up into the Barren Coal Measures, and these were found to contain 
valuable beds of blackband and mountain ore. To work these, a char- 
coal furnace was erected near by, where iron continued to be manufac. 
tured for twenty years This is the most northern outcrop of the black- 
band in Tuscarawas county. Both varieties of ore occur here, varying 
much in their respective developments; the blackband from three to 
eight feet in thickness ; the mountain ore from two and one-half to five, 
perhaps averaging three feet of good ore. 

From the Fairfield furnace the blackband deposits run through the 
highlands toward Dover, and south between the Conotton and Tuscarawas. 
In this district the best known ore beds are those of Clover Hill, so long 
worked by Messrs. Tod & Rhodes, the Junkin bank, and the mine of the 
Tuscarawas Coal and Iron Company. Ore is also found on the farm of 
Benjamin Riggle, worked by Mr. Burton, of Massillon. The blackband 
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here is five feet in thickness, with three feet of mountain ore over it. 
On the farm of Hugh Kelley an outcrop of the blackband, thin and 
near the surface, is seen. 

The most important deposits of blackband ore in the county are in the 
townships of Auburn, Bucks, Salem, and Oxford. Of these, the first four 
lie on the highlands west of the Tuscarawas, and are drained by Sugar 
Creek, Stone Creek, and Oldtown and Buckhorn Creeks. Here the land 
in some places rises to the height of one hundred and twenty-five feet 
above the blackband horizon, and quite a number of more or less exten- 
sive basins, or patches of ore, are known to existj some of which have 
been worked for twelve or fifteen years. The most important deposit 
seems to be that of Mr. A. Wilhelmi, in section 24, Auburn township, 
where the ore has been taken from seven or eight acres, and thirty or 
more acres still remain. This constitutes perhaps the largest continuous 
deposit yet known. The average thickness of the ore here is from five 
and one-half to six feet, though a •maximum thickness of eleven feet of 
good ore has been met with in the workings. 

A section which I took at Wilhelmi's bank, is as follows : 

FT. 

1. Shale and sandstone . » ... 125 

2. Fine black shale „ „ ....... 1-3 

3. Blackband ore ....»» . » .... & 

4. Coal No. 7 2 

5. Fire-clay - - „.-.-. 1 

6. Slope, covered, mostly shale * 95 

•7. Coal No. 6...- ......J.......... 3 

8. Fire-clay and shale to creek 15 

At another opening the section exposed is — 

FT. 

1. Shale 15 

2. Mountain ore . . . . . 2-2-J- 

3. Blackband ore 2\ 

4. Coal H 

Here the mountain ore is seen to run out to an edge. 

There are several limited deposits of blackband in the vicinity of Wil- 
helmi's mine, and between that point and New Philadelphia, belonging 
to Gabriel Shull, U. Shaw, and others. A large amount of ore has been 
taken from Wilhelmi's mine, for the most part manufactured in Massilion, 
and has been proved to be of excellent quality. Its composition in the 
natural state is given in the tables below. Like all blackband ore, it is 
calcined with great facility, scarcely requiring any other fuel than that 
contained in itself. When so calcined, on an average two tons of ore 
will make a ton of iron which closely resembles Scotch pig, is used for 
the same purposes, and is equally esteemed. . 
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Three miles west of Phillipsburg a deposit of blackband is leased and 
mined by Mr. H. Andemann, and the ore is also found in some other hills 
in the vicinity. Farther south, on the farm of Jacob Rheinhart, I 
noticed the characteristic outcrop of the blackband in the road near Mr. 
R.'s house. No exploration has, however, been made in this vicinity to 
determine its thickness and extent. 

Still further south, in Salem township, west of Port Washington, are 
deposits of blackband ore, which have been already shown to be quite 
extensive, and some of them have been worked for a long time. The 
more important of these have been purchased by the Glasgow-Port 
Washington Iron and Coal Company, ari organization of Scotch capital- 
ists, attracted by the resemblance of the ores of this region to those of 
their own country. 

They have erected two large and fine furnaces, and but for the depres- 
sion in the iron trade would now be producing a large quantity of first- 
class iron. The purchases made by this company are supposed to in- 
clude more than one hundred acres of blackband territory, and it is evi- 
dent that if suitable fuel can be prepared from Coal No. 6, which is here 
from five to seven feet in thickness, this will become the theater of an 
active and successful iron industry. 

The southern limits of the blackband area have, up to the present 
time, not been well defined, and it was until recently supposed that no 
important deposits of it existed south of the Tuscarawas. Extensive ex- 
plorations have, however, been lately made by Mr. A. Wilhelmi, in 
Oxford township, which have resulted in the discovery of " basins of ore," 
which rival in extent and value any before known. These are all loca- 
ted within two or three miles of what is called Post Boy Station, on the 
Marietta, Pittsburgh and Cleveland Railroad. The several tracts con- 
trolled by Mr. Wilhelmi and his associates are supposed to include one 
hundred and fifty acres of productive ore ground, where the blackband 
varies in thickness from three to nine feet. All these tracts are within 
easy reach of the railroad, and it may be confidently expected that a 
large contribution will be made from this district to the wealth of the 
county. 

I am informed by Mr. Wilhelmi that in his explorations for blackband, 
in Oxford township, he discovered, by boring, an important body of ore 
unknown elsewhere, lying from forty to fifty feet below the blackband 
stratum. He reports it as a light-gray silicious ore, shown by analysis 
to contain thirty-nine per cent, of metallic iron, and consisting of closely 
approximating layers or plates, having an aggregate thickness of from 
three to nine feet. 
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On a former page I have referred to the discovery by my associate, 
Prof. J. T. Hodge, of a well-marked .stratum of blackband on the Still- 
water, some eight or nine miles south of Uhrichsville. No effort has 
been made, so far as I can learn, to determine accurately the extent and 
value of this deposit, but it affords another indication of the southward 
reach of the blackband, and such as should encourage further explora- 
tion in this part of the county. In this connection I will mention that "* 
I am informed by Prof. J. J. Stevenson that a well-defined, though perhaps 
not extensive development of blackband is found on the farm of Mr. 
Proctor, in Liberty township, Guernsey county. 

In the preceding notes upon the strata, outcrops of which occur within 
the limits of Tuscarawas county, so much has been said incidentally of 
the geological structure of different localities,. that those who have read 
these notes will probably have a clear idea of the geology of the county ; 
but it has seemed to me that the interest and value of this report will be 
somewhat increased by brief sketches of the structure of certain limited 
districts which have more or less topographical and geological unity. I 
therefore add a few pages of what may be called geographical geology. 

The Tuscarawas Valley. — At the point where the Tuscarawas Eiver 
enters the county, at Bolivar, it has cut through Coal Nos. 3 and 4, and 
these, with their overlying limestones- — the Zoar and Putnam Hill — are 
visible in the hills on either side. The lower of the coals (No. 3) is 
rarely accessible, and is not of workable thickness. Coal No. 4 was, for a 
time, worked by Mr. J. A. Saxton, as has been before mentioned, this 
being the only point in the county, so far as I know, where it seemed 
worth mining, and, here its rapid changes of thickness, together with 
the somewhat inferior quality of the coal, caused the enterprise to be 
abandoned. 

Coal No. 5 is here good, is from three to four inches thick, end has been 
mined at various places on the south side of the Sandy valley, to and 
above the tunnel. The hills between Sandy ville and Mineral Point are 
capped by the Mahoning sandstone, and the overlying shales, which are 
above Coal No, 6; this coal showing frequent outcrops, but everywhere 
thin and of rather inferior quality. 

At and below Zoar, the Zoar limestone lies Very near the water level, 
in some places forming the bed of the stream. The Putnam Hill lime- 
stone lies some fifty feet higher, just at the break of the low hills on the 
east side. As usual, both these limestone carry more or less iron ore on 
their surfaces, and the ore of the upper stratum has been sparingly 
worked by stripping. Between Zoar and Mineral Point the hills rise 
above the level of Coal No. 5, and the band of kidney ore, which lies just 
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over it — and which runs all through this portion of the county — -has sup- 
plied a large amount of ore, which has been manufactured at the old 
Bolivar furnace, or sent to Massillon and Dover. 

On the west side of the river, opposite Zoar, the hills contain Coal Nos. 
5 and 6, both of about the same thickness — three and a half to four feet — 
and both having been somewhat worked. Coal No. 5 is of the better^ 
quality, and was formerly quite largely mined by Mr. Wm. Medill. In 
one place it was found folded upon itself, and thickened up, as is de- 
scribed on another page. 

At Zoar Station we have one of the most comprehensive sections in •' 
the county, and one so complete, and so well exposed, that it has been 
given as a typical illustration of the geological structure. 

Between Zoar Station and Dover there is no marked change in the 
geology. The hills are capped with the shales of the Barren Measures, 
containing some valuable deposits of blackband ore, which have already 
been described. Coal No. 6, partially cut away, and replaced by sand- 
stone, comes in on the south side, near the Goshen salt-well, and thence 
extends continuously southward. Coal No. 5 is in this interval appar- 
ently too thin to be of much value, and the same may be said of Coal 
No. 4. Between these two seams is a thin seam of cannel, having a 
thickness of a foot or more, but deserves mention only that it may not 
mislead the explorer. Along the railroad grade Coal No. 3a is shown at 
many places, here assuming greater dimensions than any where else in 
this region, but having little value. 

At Canal Dover the nearest outcrop of coal is on the west side of Sugar 
Creek. Coal No. 5 is here three to three and a half feet thick and of 
good quality. The shales above it are thickly set with nodules of iron ore, 
as usual, and the deposit has been extensively worked here by stripping. 

Between Dover and Trenton, Coal No. 6 is mined at frequent intervals 
on both sides of the valley, and is the chief source of supply of fuel to 
the inhabitants. 

Between Trenton and the line of Coshocton county, the strata all lie 
nearly horizontal, and the section of the hills on either side is pretty 
much the same throughout. Coal No. 4 lies generally a little above or 
below the bottom lands, Coal No. 5 fifty feet higher up, and generally t®o 
thin to be of much value. Coal No, 6 is worked almost continuously, of 
fairly good quality and thickness, but in some places, as at Port Wash- 
ington, attains unusual dimensions. It is,- on the whole, however, infe- 
rior in quality in this section to what it is either at Coshocton or Urichs- 
ville. To illustrate the structure of this portion of the valley, the very 
full section afforded at Port Washington is given in another place. 
6 
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The Valley of the Stillwater. — The geological formation of the country 
bordering the Stillwater has been already pretty fully described. The 
dip of the rocks being for the most part south-easterly, and the Stillwater 
running north-westerly, it crosses in its course a large number of strata, 
and affords an unusually complete section, reaching from the Upper Coal 
Measures above the Pittsburgh seam," in Belmont county, to the horizon 
of Coal No.. 4, near Eastport. Where it enters Tuscarawas county, Coal 
No. 7 is the highest important member of the series, here of unusual 
excellence. With this coal extending from Stillwater to Newport, and 
No. 6, so well developed about Uhrichsville, the valley is well supplied 
with coal, and it is also probable that in Rush township valuable depos- 
its of blackband will hereafter be discovered. 

The Valley of the Conotton. — The Conotton, in its descent from Leesburg 
to Zoar Station, passes down from Coal No. 7 to Coal No. 3, and in a large 
part of its course it opens what promises to be excellent developments of 
Coal No. 6. In places, Coal No. 5 is also found, of good thickness, while 
the hills on both sides contain more or less important deposits of black - 
band and mountain ore. The extension of a railroad through this val- 
ley will certainly develop a large amount of mineral wealth, and make 
this, which has hitherto been barren ground, an important contributor 
to the business of the county. 

The Valley of Sugar Creek. — But little has been said on the preceding 
pages in regard to the country bordering Sugar Creek, inasmuch as its 
resources have been, up to the present time, imperfectly developed. In 
its northward course, from Auburn to DeardofTs Mills, Sugar Creek drains 
a district which is generally high, and where the hills rise high enough 
to include the blackband ore. Eecent explorations lead to the convic- 
tion that on both sides of the county line ore-beds exist which will prove 
to be of great value. Coal No. 6 is freely opened in the lower part of the 
valley, and in many places is specially good. At DeardofTs Mills the 
stream cuts down nearly or quite to the base of the Coal Measures, and 
exposes a bed of coal which has been supposed to be No. 1. No explora- 
tions have been made to determine this question, but it seems to me very 
doubtful whether this is the Massillon seam, for several reasons, viz. : 
,1st. It lies too near the overlying coals. 2d. It is overlain by a black 
fossiliferous shale, which, though containing a peculiar group of shells, 
most of which are new, is, apparently, a coal-measure bed. 3d. A little 
way east from DeardofTs Mill the Zoar limestone is seen lying but little 
above the level of the bed of coal in question. 

The hills south of DeardofTs Mill rise above Coal No. 7, within two 
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miles, and afford the most comprehensive, though not the most complete, 
section to be found in the county. 

Fire-clay and Fire-brick.— In the notes on Coal No. 5 it has been men- 
tioned that this is underlain by a bed of fire-clay of peculiar character 
and excellence, being non-plastic, or " hard clay," and specially adapted 
to the manufacture of fire-brick. 

As this has already become the basis of a considerable industry in the 
county, it deserves a somewhat fuller notice than it has received. 

The elay under Coal No. 5 varies from three to six feet in thickness, 
and also considerably in its character. In places it is nearly all plastic, 
in others mostly non-plastic, but N more generally the bed is somewhat 
irregularly composed of the two varieties. The hard clay is the more 
valuable, and is similar in character to that of Mt. Savage, Maryland, 
"Hawes's clay," Mineral Point, Cambria county, Pennsylvania, and that 
of Kier Bros., Salina, Westmoreland county, Pennsylvania, all of which 
are largely used and highly esteemed for the manufacture of fire-brick. 
Judging from the composition of the clay under Coal' No. 5, in Tusca- 
rawas county, as well as from trials that have been made of the various 
objects manufactured from it, we may claim that it is fully equal in 
quality to any of those that have been mentioned, and that the articles 
made from it are equally resistent to the action of fire. 

The area over which the clay of Coal No. 5 assumes this peculiar char- 
acter is apparently limited, as in Stark county, on the north, and in the 
southern part of Tuscarawas county it is of the ordinary plastic charac- 
ter. The points where it is chiefly dug are near Bolivar, at Mineral Point, 
and at one or two places between the latter town and Canal Dover. Two 
quite extensive establishments, those of Mr. C. E. Holden, at Mineral 
Point, and of Messrs. Barrett and Rhodes, at Canal Dover, have been con- 
structed for the manufacture of fire-brick from this clay. Both factories 
are quite complete, and capable of producing any article in this line 
which the industries of the country demand. 

Analyses of fire-clays are given at the end of the chapter. 

Fire-done. — Many of the sandstones found in Tuscarawas county would 
doubtless prove, upon trial, very resistent to fire, and capable of serving 
a good purpose in the construction of furnace-hearths, etc. Only one, 
however, has attracted special attention in this connection. A nearly 
white sandstone, quarried by the Tuscarawas Coal and Iron Company, in 
the Valley of the Tuscarawas, below Zoar Station, has been, for some 
time, used as a firestone, and has proved so refractory as to merit special 
notice and commendation. 

Building Stone. — Nearly all the sandstones which occur in the Lower 
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Coal Measures, at one or another locality in Tuscarawas county r furnish 
good building stone, and it may be said that no part of the State is better 
supplied with building materials of all kinds. The white sandstone, to 
which reference is made in a preceding paragraph, would make a very 
beautiful and durable building stone ; perhaps the handsomest of any 
yet known in the county. At Mineral Point, a sandstone which lies- 
between Coals No. 4 and No. 5, has been quarried.to some extent, and 
shows well. About Urichsville the Mahoning sandstone, which overlies* 
Coal No. 6, has also been shown to be well adapted to building purposes. 
Indeed, there is no considerable area within the* eounty limits where & 
buff or brown sandstone, similar to- those last mentioned,, cannot be easily 
and cheaply obtained. 

Salt. — In a review of the mineral resources of Tuscarawas county, salt- 
should not be omitted. It is now produced in considerable .quantity from 
brine raised at several wells in the vicinity of Canal Dover. These welte 
begin at nearly the same horizon— about two hundred feet above the base 
of the Coal Measures— and are &unk to nearly the same depth (about 
nine hundred feet). The salt-water is derived apparently from the same 
strata in the Waverly group. In the Sugar Creek well, which has a- 
depth of eight hundred and ninety-four feet, the salt rock, a porous* sand- 
stone, was reached at eight hundred and eighty-six feet ; while in the 
Goshen well, which is nine hundred and fourteen feet deep, the salt-water 
was obtained at the depth of eight hundred and sixty- five feet. 

The strength of the brine is 10° Beaume, 40° of the salometer, and it 
is estimated that seven barrels of water produced one barrel of salt — 280 
pounds =;-5J- bushels of 5B pounds each— the bushel being fifty pounds, 
but three more are % packed to allow for drying. 

The daily production at the- Sugar Creek well is said to be from sixty- 
five to sevent} r barrels; that of the Goshen well was about forty-five bar- 
rels at the time of my visit. The flow of water is strong in both, and 
the production might be increased. From the former well, considerable 
gas escapes which is used for heating and lighting, and contributes 
toward the pumping. The daily consumption of coal in addition is 
about eighteen tons. 

The Sugar Creek well is owned and operated by Mr. J. S. Deardoff; the 
Goshen well by Messrs. Scott and Kennedy. 

Bromine. — In the process of manufacturing salt, a considerable quantity 
of bromine is produced. After the crystallization of the salt, the bitter- 
water is drawn off, and evaporated to 45° Beaume; it is then distilled in 
a special apparatus. The product from one hundred and eighty gallons 
of the bitter water (the capacity of the still) is said to be fourteen or fif- 
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teen pounds <of bromine, and the daily product of one still is seventy 
pounds. The bitter waters of these wells are said to be much richer in 
bromine than those of the southern part of thejltate. 

In concluding ttiis report, I take pleasure in making my acknowledg- 
ments to all those who have so cordially cooperated with me in my efforts 
to investigate the geological structure and resources of the county. 
Among these Mr. Joseph Welty, of New Philadelphia ; Hon. H. Harmount 
$,nd A. Wilhelmi, of Canal Dover; Mr. C. E. Holden, x)f Mineral Point; 
Michael Miller, of Zoar ; Dr. Chalfant and Mr. E. S. Ferguson, of Uhrichs- 
¥ille, and Mr. L. H. Watson, of Port Washington, deserve special men- 
tion for the valuable assistance and information afforded by them in tha 
prosecution of our worfc 
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CHAPTER LVII. 

REPORT ON THE GEOLOGY OF COLUMBIANA COUNTY. 



BY J. S. NEWBERRY. 



SURFACE FEATURES. 



The topography of Columbiana county may be said to be wholly due 
to erosion. It originally formed a portion of the great table land of the 
Coal Measures, of which the surface sloped gently to the south, the 
northern margin of the county reaching on to the divide which sepa- 
rates the waters of the Ohio from those of Lake Erie. In process of time 
the drainage of the southern slope of this divide, following certain lines, 
determined by slight irregularities of the surface, has excavated the deep 
valleys of several streams which terminate in the still deeper trough of 
the Ohio. 

All the streams which form this system of drainage take their rise 
near the northern line of the county, and, descending with rapid cur- 
rents, at their mouths they flow more than five hundred feet below the 
summits of the high lands which border them. 

This system of excavation has given great variety to the surface, and 
has fashioned it into a series of rounded hills rising two hundred to three 
hundred feet above the broad valleys which separate them. The lines of 
the landscape farmed by these alternations of hill and valley are flow- 
ing and graceful, and perhaps no part of our State affords more charm- 
ing views than those which may be seen in various parts of Columbiana 
county. 

Only the north-western corner of the county is occupied by the Drift 
clays and gravels which have modified the scenery and agriculture of so 
many of the counties lying further north and west. The soil is for the 
most part formed by the decomposition of the underlying rocks, which 
re sandstones, shales, limestones, beds of fire-clay, and coal. These in 
their disintegration have produced a soil of great fertility, and here, a 
in many other parts of the coal area, we find the hills scarcely less pro. 
ductive than the valleys, and their very summits frequently crowned 
with luxuriant crops of corn and wheat. 

The higher lands of the county, with their rounded outlines, excellent 
soil, and sunny exposures, have proved to be especially adapted to the 
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cultivation of fruit, and in the northern and eastern portions many 
thousands of acres are occupied with orchards of peach and apple trees, 
of which the abundant yield finds a ready market among the inhabit- 
ants of the more northern counties. 

The highest lands in Columbiana county are found in the north-western 
corner, where the summit of the great divide is reached. The drainage 
from this district is — west into the Tuscarawas by the Sandy, north 
through the branches of the Mahoning, and south to the Ohio by the 
Little Beaver and Yellow Creek. In this region many of the hill-tops 
rise to the height of more than seven hundred feet above Lake Erie. 
The highest point in Columbiana county, measured by the Geological 
Corps, is "Round Knob," in Madison township. This, as indicated by a 
a single observation with the aneroid barometer, is eight hundred and 
forty-four feet above Lake Erie, and seven hundred and fifty-four feet 
above the Ohio at Wells ville, the lowest point in the county. The 
diversity of level which is exhibited in the county will be seen from the 
following table: 

Altitudes in Columbiana County. 

FT. 

Round Knob (above Lake Erie) 844 

Wellsville " 115 

Liverpool " 120 

Salineville " .. 306 

Yellow Creek Summit " 543 

Sandy Summit " - 612 

Mahoning Summit " . 627 

Salem ". , 620 

LeetoniaR.R. crossing u 440 

Columbiana " „ 555 

Palestine " 455 

New Lisbon " 393 

GEOLOGICAL STRUCTURE. 

The rocks which immediately underlie the surface in Columbiana 
county are all portions of the Carboniferous system, and include not only 
the entire group of the lower Coal Measures, but, in the high lands, some 
portion of the Barren Measures. 

The dip of all the rocks of the county is toward the south-east, about 
with the flow of the streams in the lower half of their courses. Hence 
in the valley of the Little Beaver, between New Lisbon and Glasgow, 
although the fall of the stream is three hundred and two feet, the strata 
exposed are the same all the way, and, with occasional waves, by which 
they are raised or depressed, they hold nearly the same relative level. 
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From this, description it will be seen that the lowest points topograph- 
ically' in the county are geologically the lowest, and the strata are so 
regular and uniform in their arrangement that the sections afforded by 
all the deeper valleys are essentially the same.* 

The lowest rocks actually exposed in the county are the sandstones and 
shales which lie beneath Coal No. 3 of the Ohio series. > Of these, a some- 
what massive stratum of white sandstone forms the bed and immediate 
banks of the Little Beaver, from New Lisbon to Glasgow. 

Near the Ohio the stream cuts through this sandstone, and it will be 
noticed as forming conspicuous shoulders in the bluffs. Above this lies 
Coal No. 3, with its limestone, both of which may be traced from a point 
several miles above New Lisbon nearly to the Ohio. . 

On the North Fork of Little Beaver, from the mouth of Leslie's Run 
to Fredericktown, these same strata are exposed, dipping With the stream 
to its mouth. On Yellow Creek a similar section is exhibited. The • 
high lands which border, the valley of this stream rise six hundred feet 
above it at its mouth, three hundred and fifty feet at Salineville, and they 
are capped on either side with the red shales of the Barren Measures, 
which overlie the highest of the workable coals of the. lower group. 

In the central and eastern portions of the county the summits of the 
hills are formed by the same strata. For example : in Round Knob we 
find one hundred and seventy feet of the upper portion composed of green 
and red shales and red sandstone, typical representatives of the Barren 
Measures; then comes the Crinoidal limestone, which also runs through 
the high lands bordering Yellow Creek ; and beneath this another great 
series of olive shales streaked with red, and two small coal seams (7a and 
7b) just as we find them on the western border of the county and in the 
high lands of Carroll. 

In the north-eastern corner of the county, near Palestine, the hills are 
capped with the gray, green, and red shales of the Barren Measures, be- 
neath which come Coal No. 7 (Burnett and Joy's seam), and next below 
this the Carbon Hill or Four-foot seam, which is the representative 
of the second seam in descending order, or Big Vein of Yellow Creek. 

In the south-eastern portion of the county the hills are found to have 
the same general structure — a mass of barren shales forming their sum- 
mits, beneath which are the representatives of the coal seams so exten- 
sively worked at Palestine and Salineville, here unfortunately exhibit- 



* The valleys of the Little Beaver and Yellow Creek are cut to within one hundred 
and fifty feet of the base of the Coal Measures, and it is probable that the old partly 
filled valley of the Ohio passes below the lower bed of coal. 
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ing a less important development than over the greater part of the 
county area. 

The general succession of the strata exposed in Columbiana county 
will be best seen by referring to the engraved sections on Charts Nos. 1 
and 3 of the series published with Vol. II. 

Fuller details and descriptions of the local changes which they exhibit 
will be given in the notices of the different districts, topographical and 
economic, into which the county may be divided. 

Valley of Yellow Creek.— -No other part of Columbiana county, rich as it 
is, rivals in mineral resources the valley of Yellow Creek; and, indeed, it 
is doubtful whether any district in the State of equal extent can boast 
of a more abundant supply of coalj or that which is more readily accessi- 
ble. For this reason, and because the structure of the valley has been 
much misunderstood, I shall venture to give a somewhat detailed de- 
scription of it, and of the coal seams which constitute its special objects 
of interest. 

The "misapprehension which has existed in regard to the order and 
equivalence of the strata in the valley of Yellow Creek, has arisen in 
part from a radical misconception of the system which prevails in our 
coal field, and in part from the fact that the extensive mining operations 
carried on in the valley have been located at several somewhat widely 
separated points, between which intervals have remained where the con- 
nection of the strata has not been distinctly traced. 

Coming into the valley of Yellow Creek from that of the Ohio, we find 
it bounded at its mouth by hills rising to the height of five hundred to 
six hundred feet, which contain five workable seams of coal. 

Beside these there are several thinner ones, one of which, with a 
thickness of about one foot, lies near the level of the Ohio, and two 
others, a few inches in thickness, occur high up in the Barren Measures. 
Of the larger seams, the lowest is called the Creek Vein, because it lies 
near the level of Yellow Creek, from Linton up as far as Irondale. This 
is a caking bituminous coal of moderately good quality, but rather soft, 
and containing considerable sulphur. From eighteen to thirty feet above 
this, lies what is called the Strip Vein, from the fact that it was formerly 
worked by stripping off the soil and earth which covered its outcrops. 
This seam has an average thickness of two and a half feet, and is of great 
excellence wherever it is opened in tbe valley. The interval between 
this coal and the Creek Vein is mainly occupied by black shale, which 
contains a notable quantity of nodular iron ore; it also contains, in 
places— as at Linton and New Salisbury— a stratum of limestone three 
to four feet in thickness. At Yellow Creek Station the Strip Vein is 
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well exposed in the cut of the Cleveland and Pittsburgh Railroad, lying 

for some distance just in the grade. 

About fifty or sixty feet above the Strip Vein, at this point, occurs 

another seam, which is here thin, but higher up in the valley it attains 

a thickness of from three to three and a half feet, and is known as the 

Roger Vein. 
At a variable distance above the Roger Vein — near Yellow Creek 

Station it is said to vary from sixteen to forty feet— occurs what is known 

as the Big Vein, in dimensions the most important seam in the valley. 

At Linton this is from se /en to seven and a half feet in thickness, the 

lower four or five inches being cannel, and containing great numbers of 
fossil fishes and amphibians. The Big Vein is here, as higher up the 
creek, a typical caking coal, of which the value is somewhat impaired 
by the quantity of sulphur it contains. / ■■ 

About sixty feet above the Big Vein — the interval being filled with 

black and gray shale, sandstone, and a bed of limestone — occurs a coal 
seam, known here as the Graff Vein] from four to five feet in thickness, of 
very good quality. * Above the Groff Vein is a great mass of red, gray, 
and green shales, with some red sandstone, two small seams of coal, and 
one or more irregular beds of limestone— a characteristic mass of the 
Barren Measures. 

The coal seams enumerated in the above sketch are supposed to be 
Nos. 3 (Creek), 4 (Strip), 5 (Roger), 6 (Big), and 7 (Groff) of our lower 
group of coals. 

Borings made in the valley of the Ohio, below the mouth of Yellow 
Creek, all seemed to indicate the presence of a thick seam of coal at a 
distance of eighty or one hundred and forty feet below No. 3; but the re- 
sult of recent explorations has proved that it consists largely of black 
shale, and is practically worthless. Whether it represents Coal No. 1 of 
our series is not yet fully determined, but this seems probable from the 
fact that no coal has been found below it. 

In passing up the Yellow Creek Valley, the coal seams I have enumera- 
ted are all opened, and well known at Collinwood, Hammondsvilie, Iron- 
dale, and New Salisbury, and no one of the many miners in the valley 
questions their identity and connection. To the latter point the dip of 
the strata nearly coincides with the fall of the stream, the coal beds are 
all exposed, and with the exception that some diversity is visible in the 
intervals which separate them, the structure of the valley is uniform 
and regular. Above New Salisbury, however, the stream rises more rap- 
idly than the coal seams, and there is here a slight arch in the strata. 
This carries Coals Nos. 3, 4, and 5 beneath the bottom of the valley, just 
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above New Salisbury. Between this point and Salineville the coal seams 
are not well shown, and have been very little worked; as a consequence, . 
some confusion has been produced in the minds of the inhabitants of the 
valley in regard to their identity. Comparing the sections which we 
have taken at different points on the creek, and which I now place side 
by side, it would seem that there was no just cause for the difficulty 
which has been experienced in identifying the Salineville coals with 
those which have been enumerated as occurring at points lower down on 
the stream. 

At Salineville the strata rapidly rise toward the north and west. 
Three coal seams are exposed here — the upper, called the Strip, the 
next the Big, and the third the Greek Vein. 

Over the upper or Strip Vein lies a mass, nearly three hundred feet 
in thickness, of red and greenish shales, with beds of sandstone, which 
no one will fail to recognize as a portion of the Barren Measures. This 
is further proven by the presence, at a distance of about two hundred 
and fifty feet above the Strip Vein, of the Crinoidal limestone, one of 
the most reliable guides in the entire coal series. 

Under the Strip Vein at Salineville, as at Linton, we also find a bed of 
impure limestone, which is quite persistent. 

From fifty to sixty feet below the Strip Vein lies the Big Vein of the 
Salineville series, varying from five to seven feet in thickness; and 
about forty feet below this another coal seam, under which is another bed 
of limestone. . _ • 

By compiring this section with that taken at Irondale or Linton, no 
one will fail to be convinced that, with the common horizon of the Bar- 
ren Measures and Crinoidal limestones above, we have in the Strip Vein 
of Salineville, the Groff Vein of Linton (or, in other words, Coal No. 7) 
and in the Big Vein of Salineville, the Big Vein of the lower portion of 
the valley; still farther, that in the coal seam which lies below the grade 
at Salineville Station, but which comes out at the old gas well, we have 
the representative of the Roger Vein, or Coal No. 5, with its characteris- 
tic limestone under it. 

Going north from Salineville, the railroad rises with great rapidity, 
but for some distance above town the Strip Vein (Coal No. 7) is visible 
in many localities along the side of the track, and seems to be dipping 
with the grade. It is here quite extensively mined by the Hartford Coal 
Company, and is often referred to as the Hartford seam. In the upper 
portion of the valley of Yellow Creek the relations of the strata are seen 
more distinctly than on the railroad. 

The records of borings made for oil, salt, or, indeed, for any thing but 
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coal, are proverbially unreliable as evidences of the succession of coal 
strata, but in the gas well, and at McGiluray's well, above Salineville, 
two seams of coal are reported to have been passed through, which hold 
about the proper position for Coals No. 3 and No. 4. Mr. James Farmer 
reports that coal was passed through in the salt well bored by nis father, 
about one hundred feet below the third, or Roger seam of the Salineville 
series, but as no record was kept, this report can not be regarded as cer- 
tainly accurate. At Irondale Mr. Morgan found one foot of coal twenty- 
five feet below the Creek Vein (Coal No. 3), which is apparently the lit- 
tle coal seen at various points below, and at one hundred feet his boring 
passed through another seam not over eight inches in thickness. No 
coal was found below this. 

There are rumors of coal being struck in other borings made in the 
valley, but no exact information has been attainable from this source. 

In the shales exposed in the cut at the summit above Salineville are 
seen a thin seam of coal and a stratum of limestone. These, with another 
thin seam of coal shown in the neighboring hills, evidently belong to the 
Barren Measures, and represent higher members of the series than the 
coals worked at Salineville. 

Among the peculiar elements of the Salineville section, I should no- 
tice a black, nodular limestone, containing many fossils, which is seen 
above Coal No. 7, on TidbalFs Run and at Hartford. It will be recog- 
nized by its black color and the numerous white mollusks which it con- 
tains. . 

At New Salisbury and at Linton, a dark gray limestone, two feet in 
thickness, shows itself under Coal No. 4. The interval between No 4 
and No. 5 is composed mainly of shales, chiefly gray, and below the Roger 
coal the limestone, which has been referred to, often divides the fire-clay. 
At Yellow Creek Station it is two feet or more in thickness, and is highly 
ferruginous ; at Collinwood it is said to have a thickness of seven feet ; 
at Hammondsville it is one and a half feet in thickness; at Deep Cut 
from two to four feet, and is visible at Salineville. 

This is the most conspicuous limestone in the Yellow Creek series, but 
it is an unreliable guide, since locally a limestone is found under each of 
the coals. Under the Big Vein at Irondale and Collinwood, just as in the 
central and eastern portions of the county, a limestone occurs ; and under 
No. 7 a limestone is conspicuously shown at Salineville and Linton. 

In the interval between Coals No. 5 and 6 we everywhere find more or 
less micaceous sandstone and sandy gray shale. At Salineville this was 
deeply eroded before the deposition of No. 6. 

Coal No. 6 is generally covered with a black shale a foot in thickness 
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in the upper part of the valley— thicker below. Over this is found a 
gray shale, and this supports a massive and coarse, often pebbly, yellow- 
ish sandstone, that has frequently cut the shale entirely away, and 
formed many "horsebacks" in the mines. This is, apparently, what is 
known as' the Mahoning sandstone in western Pennsylvania. It shows 
the pebbly character, to which I have alluded, in many portions of Ohio, 
as near Liverpool, in the eastern part of Columbiana county; in Tus- 
carawas county, near Zoar, etc.; and this serves as one of several 
means for identifying the Big Vein of Salineville with the Big Vein of 
the northern and eastern portion of Columbiana county, or Coal No. 6 of 
Stark, Tuscarawas, Coshocton, etc. 

Above Coal No. 7 the prevailing rock is ochreous-yellow or olive-green 
shale, often sandy, and, near Salineville, it contains, at its base, some 
heavy masses of sandstone. Near the top of the green shale series is 
commonly found a red shale, which deeply colors the summits and upper 
portions of the slopes on either side of the valley. 

Above this we find from two to six feet of fossiliferous limestone (the 
Crinoidal limestone) and a thin seam of coal. O ver these are twenty to 
thirty feet of green shale, covered, and sometimes replaced, by ferrugin. 
ous sandstone, generally friable and yellow, bat occasionally massive and 
reddish. Fragments of this stratum may be seen in the hill-tops all the 
way from Salineville to Linton. 

Salineville.— At Salineville Coals No. 6 and No. 7 have been very ex- 
tensively mined by Messrs. James Farmer and John Hayes, by the Penn_ 
sylvania and Ohio Coal Company, and by several other mining firms 
Mr. Farmer was a pioneer in the development of the coal industry in this 
locality, and to his energy is largely due the fact that Salineville has 
been one of the chief contributors to the coal supply of Cleveland and 
the Lake market. Coal No. 7 is here a very bright, silvery, and pure 
coal, largely used and highly esteemed as a mill coal, and for this pur- 
pose extensively shipped to Cleveland. It is about three and a half feet 
in thickness. 

At Salineville Station Coal No. 6 is from six to seven feet in thickness 
and lies near the grade of the road, or about three hundred feet above 
Lake Erie. In this vicinity it shows, as do the other strata, numerous 
folds and much disturbance; it dips toward the north-east, and passes 
below the level of the creek a few rods from the station.* Below this 
point the limestone which lies beneath Coal No. 7 makes its appearance 

*It rises rapidly in the opposite direction. At the salt well it is fifteen feet above 
grade ; at the Pennsylvania and Ohio Company's mine, thirty feet, and one hundred rods 
above, seventy feet above the station. 

7 
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On both sides of the railroad, and is conspicuous in the banks of the creek 
at and above the first railroad bridge. 

Coal No. 7 here thins out and disappears, its fire-clay being distinctly 
traceable for some' distance beyond where the coal ceases to show itself, 
The north-easterly dip of the strata in this vicinity is best shown by the 
limestone which appears on the grade of the road at the east end of the 
railroad bridge, but is in sight on the north side of the stream something 
like twenty feet below grade. Here very valuable tracts of coal lands 
are held on the right side of the railroad by Mr. John Hayes, who has 
opened two mines, both of which are now in active operation. 

Some question has been raised with regard to the identity of the coal 
seam mined by Mr. Hayes, and considerable difference of opinion pre- 
vails on this point among the inhabitants of Salineville. Without 
further explorations, it will not be possible to decide this question be- 
yond appeal ; but, from the facts which have come under my observation, 
I am inclined to regard the seam worked by Mr. Hayes, at the Empire 
Mine, as the Big Vein of Salineville, here improved in quality, and ap- 
proaching in character to that of the Little Vein (No. 7). This subject 
could be stripped of all doubt by sinking a few trial pits, and, doubtless, 
soon will be settled in this way. Waiting such evidence, however, I am 
led to the conclusion announced above, by the following facts : 

1st. At the point nearest to the Empire Mine where the strata are ex- 
posed— as at the railroad bridge— Coal No. 7 has completely run out, while 
in the basin of the Empire Mine, at a distance of two hundred yards, the 
coal mined is five feet nine inches in thickness. 

2d. Where last seen at the railroad bridge, the limestone under Coal 
No. 7 is rising in the direction of the Empire Mine, whereas the coal in 
the mine is twenty feet lower, and yet is dipping toward the railroad bridge. 

3d. Though a limestone is formed beneath the coal between the two 
mines opened by Mr. Hayes, another limestone is cut by the air shafts, which 
are carried to the surface above the coal. 

4th. The coal seam struck in- boring, forty-two feet beneath the coal 
of the Empire Mine, was less than two and a half feet in thickness, 
which would seem to be much more in keeping with the thickness of the 
Roger Vein than the Big Vein. 

While these facts seem to lend a strong probability to the view I have 
advanced, they come far from deciding the question at issue, and they 
may be shown by actual demonstration to be entirely illusory. Whatever 
may be ultimately determined in regard to the relations of the coal seam 
.mined by Mr. Hayes, no one can question the great value of the property 
>which contains it. 
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The following sections, taken at Saline ville and below, will, perhaps, 
aid in the settlement of this question: 

Salineville, 

FT. JHF, 

1. Limestone „ 10 

2. Gray shale, with nodular ore . 15 o 

3* Coal (Strip Vein) .... 1-3 o 

4. Fire-clay 3 

5. Shale . ^.. 5 

6. Nodular limestone...--.. ..... ..... ......*. ...... . 4 

7. Sandstone and shale ... - ... 40 

8. Coal (Big Vein).. . 6 

9. Fire-clay 3 

10. Limestone .. 2 ■' 

11. Sandstone and shale 20 

12. Coal (Roger Vein) -.-.._■.., 2 6 

Railroad Cut below Station. 

FT. IHv 

1. Slope.... .. .„., 15 

2. Sandstone 25 

3. Clayshale %q 

4. Coal (Strip Vein) q 

5. Fire-clay.-.- 3 

6. Limestone .... 3 

7. Shale and shaly sandstone .. . 35 

8. Coal (Big Vein) below creek 5 6 

Section at Railroad Bridge, 

ft. ns. 

1. Slope 20 

2. Sandstone and shale 25 

3. Coal (streak) . 

4. Fire-clay ... % ... 3 

5. Earthy limestone 4 

6. Gray shale to creek 20 

Section at Empire Mine. 

ft. n?, 

1. Earth . w-i 3 

2. Limestone .-........__.. 3-5 

3. Sandstone and shale 20 

4. Coal 5 g 

5. Fire-clay 4 

6. Limestone - 4 q 

7. Sandstone and shale ..^..... .. 38 

8. Coal 2 6 

Hayesville. 

ft. n*. 

1. Earth.- 9 

2. Sandstone 15 
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- : " , ■■■-.: ... ..ft/ ,.nr; ■ 

3. Shale..... 16 Q 

4. Limestone ..... 3 

5. Clay, sandstone, and shale ............. . . 22 

6. Coal..... ................ 3 

7. Fire-clay ................ ...... ....v.-. ■....-. ......:.... 3 

8. Shale and sandstone ................ ....... 39 

9; Coal (reported in shaft) ..... 5 

The relations of the. Saline vill'e coals to those of the lower portion of 
the valley, and to those of the surrounding country, have been shown by 
several lines of observation radiating from this point. 

Following tip the valley of Yellow Creek, Coal No. 7 (the Salineville 
Strip Vein) may be traced into the edge of Carroll county, where it is 
concealed. for a short distance by the shales of the Barren Measures. It 
reappears in its true relative position and character on the waters of Big 
Yellow Creek, near Mechanicstown and Scroggsville, and is there worked 
in several mines. Thence it may be traced down Big Yellow Creek, 
through the northern part of Jefferson county, and connected with the 
coals of Hammondsville and all the lower portion of the valley. ^ 

Goingnorth from Salineville toward New Lisbon, the road passes oyer 
a divide, of. which the summit is three hundred and fifty feet above 
Salineville Station. This ridge is composed altogether of the strata of 
the Barren Measures, mainly red and gray shales, with two thin coals (7a 
and 76), and the Crinoidal limestone, all in their proper places with 
reference to Coal No. 7,. the limestone lying two hundred and forty feet 
above it. : ,..-.-. 

Descending the divide toward the north, and coming down into the 
valley of the West Fork of Little Beave^ near Garver Post-Office, we find 
the shales of the Barren Measures succeeded below by a heavy sandrock 
and two coals, the upper two feet eight inches to three feet, thick, of ex- 
cellent quality, and resembling the, Salineville Strip Vein. The second 
seam, some sixty feet lower, is not well shown where first seen, but 
further down the stream, toward and at West Point, both. these coals out- 
crop, and are worked at numerous localities. Beneath the lower one, 
which is five feet in thickness, and separated from it only by the fire- 
clay, is a limestone. This coalcan be traced north and east from this 
point to the limits of the county, and is distinctly recognized every where 
as the Big Vein. It is our Coal No. .6, the Upper Freeport coal of Penn- 
sylvania. ; 

In descending the valley of Yellow Creek from Salineville, as has 
been mentioned, the Big Vein is seen dipping below the creek near the 
station, Coal No. 7 being visible on either side of the valley, but gradu- 
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ally thinning out, and, at the railroad bridge, having entirely disap- 
peared. 

At Mr. John Hayes's upper mine (the Empire Coal Company) the coal 
worked is four to five feet below the railroad grade. Forty-two feet below 
it two borings struck a seam of coal which measured, in one case, twenty- 
four, and, in another, twenty-seven inches. At the lower mine of Mr. 
Hayes, the coal worked lies above grade, is three to five feet in thickness, 
with a slate parting. It is hard and bright, but contains more sulphur 
than No. 7, at Salineville. Fifty-two feet below it a seam of coal, said 
to be five feet thick, was struck by Mr. Hayes, in a shaft. On TidbalPs 
Run Coal No. 7 has been worked by stripping in the bottom of the val- 
ley. It is three feet thick, but explorations made toward the east show 
that it thins out to" one foot. Higher up Tidball's Run, the Barren Meas- 
ures are seen overlying No. 7, and containing the black, nodular, fossilif- 
erous limestone, to which reference has already been made. 

In the point opposite the lower mine of Mr. Hayes, a coal seam was 
formerly worked, just above the water level. It here dips toward the 
north-east, and is unquestionably the same as that worked by Mr. Hayes. 
Forty feet above it, in the cliff, is a bastard limestone, over which is a 
fire-clay and a thin streak of coal which may represent No. 7. 

Further down the creek, near the mouth of Piney Run, a coal seam is 
seen in the cliff, twenty feet above Yellow Creek. It is three and a half 
to four feet in thickness, with a parting of slate one foot from the bot- 
tom—evidently the same seam as that mined by Mr. Hayes, and that> 
once worked at the point above. Over the coal is a thin stratum of blue 
shale, then a sandstone, and a slope of one hundred feet where the rock 
is not well shown, but is apparently gray shale. Above this is a cliff of 
gray shale, and back from the creek the characteristic strata of the Bar- 
ren Measures. 

In the interval between the lower mine of Mr. Hayes and New Salis- 
bury, the exposures of coal are now quite imperfect. * Considerable min- 
ing was formerly done here, mostly for the supply of the salt works, but 
Tor some reason — probably because the coal seams do not here exhibit 
their best development — very little coal has been taken out for many 
years. 

The coal worked at McGarry's Bank is apparently No. 6, No. 5 being 
here below drainage, but said to have been reached in borings. 

At New Salisbury Coals No. 3, No. 4, No. 5, and No. 6 are shown, and 
we have the general section of the lower portion of the valley. 

At Irondale the entire series of coals may be recognized, and here are 
extensive mines, a furnace, rolling-mill, and an establishment for coal 
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washing, which will be more fully described in the report on Jefferson 
county. 

Col. Charles Whittlesey, the first geologist who observed the coals of 
the Yellow Creek Valley, holds the opinion that the three workable 
coal seams of Salineville dip beneath those of the lower part of the val- 
ley, and, therefore, are not to be identified with any of the series exposed 
at New Salisbury, or below; but it has been impossible for me to accept 
this view, for the following reasons : 

1st. The coal seams of Salineville are overlain directly by the strongly 
marked and highly colored strata of the Barren Coal Measures, including 
that constant and reliable guide, the Crinoidal limestone. These strata 
are continuous to the Ohio River, and the upper three coals of the lower 
valley hold essentially the same relation to them that they do at Saline- 
ville. 

2d. The borings made at Salineville show that the Salineville coals 
are underlain, at about the proper distance, with two closely approxi- 
mating seams, that apparently represent the Strip and Creek Veins of 
the lower valley. * 

3d. Deep borings, made at numerous points from above Salineville to 
the mouth of the creek, show that the Salineville seams do not underlie 
those of Irondale, Hammondsville, and Linton, and that no workable 
seam occurs below the five formed above and below drainage at Saline- 
ville, and fully exposed below New Salisbury. 

To facilitate comparisons between the sections taken at Salineville and 
lower down the creek, they are published side by side upon the following 



GEOLOGY OF OHIO. 



103 






5? 



.§ p 



a 



QQ .* 



_. O 

© S 
o 



5 o 

3 

» © 

=>H 

'is 

a .<» = 

© 



© a 



^8 



. 4> 

AS 

'gH 
*©H 

■^ 'a 



:£r3& 



§3.6 e^" 



co tj5 io id i> go oS 



2 
o 

^ © fl£< © 

©.a °° ©.a 

Oh Oh 

OH 0$CO 












o 



■H 

9 



CQ 






O 

o 
©* 



1*2 
• .s s 

• H G5 
. C8 © 

-9 a 



m isnoo 



'.5 S 



■g C3 H 



■ °° i 

©~ • 
, o 

« ©h 

lis 

Oh 

CO^ 



.2 '. ® 

*© i c3 
~ i so 

.S '•'d 



CO * © 

ill 

Wo oo 

^ 2 8 

Ohh3 



Sfc 






-t 

^2 
©.a 

Oh 



CO 



'd 



©> © 



* 



S 77 

COiO 



.2 © 

.s-i 

-^ ~-i 

^* 
©e? 

^ 2 

o.a 

Oh 



r^ 



o 

CO 

* © 



Oh 



iO <£>*>. 00 O OH 



COCOl© 



lO 



^ 

« 



: ~5 

© © eg 

-, eg © 

1 3S 

a > g 



I 



- -so 



Is 



:S 

"d 

iS 

S3 






I 

CO © « 

• a d 
o^o o 

W ■>»"§ 

O C8-S 



© 






o.a 



OUJQO 
CO ^ ^ 

"d 

: 1 3 

J c8 

:S .- . 

:§ :.&J 

o ^ 00^ 
© cT.2^ ■? 

as o? 






lOCOl> CX)Oi OH <MCO 



© 
O 

CO 
& © 

^ 2 
o.a 

rjiiO 



COiOOOCO^ lOOltOiOiO 10 0*00 -^o 
lO I O* H OSrHC* 



© © 

00 S3 
© (SO 

-Si 



© 

a 

r— < 


>; 


^ 


dg 


»CJ 


£ M 


O 


rt c« 




•?« 


.O 


M 



• © 

•A 
^ a © 

SSI 



2 3 

■§ 2 



litl* 






• 1 

1 00- b- ^ 

^ ■ ft 

oo b0N_^ 
3 * {Rp-,* 



; ^©^Iwo § g ©> 
II g 2 2* g2 caa* Hg-2 



.2 

"© 

© 

S.S 

Oh 



CO^tlOCOl>.COO OHff^COTt lOCO 1^00 



104 COLUMBIANA COUNTY. 

Hanover and Vicinity. — The north-western portion of Columbiana county, 
including the townships of Knox, Butler, West, and Hanover, is all high 
land, and, as has been mentioned, this forms a portion of the divide be- 
tween the waters of the Ohio and those of Lake Erie. The altitude of 
the valley is generally more than five hundred feet above the Lake, while 
the hills rise from one hundred to two hundred feet above this level. 
Notwithstanding its general elevation, this is the only portion of the 
county in which any deposits of Drift occur. At and north of Hanover* 
the surface is in many places strewn with bowlders of northern origin, 
and heavy beds of sand and gravel, and sometimes of clay, cover the un- 
derlying rocks. The Drift coating is, however, generally thin and irregu- 
lar, and the materials which compose it are coarse. 

Coal No. 6 is the seam which is generally mined in this part of the 
county. This may be traced through from Paris and Mapleton, in Stark 
county, to New Franklin, near which place it is well shown at Courtney's 
mine. Here the coal is five feet ten inches in thickness, soft, and black, 
with considerable sulphur. It has a slate parting eighteen inches above 
the bottom, and lies at an altitude of five hundred and seventy-five feet 
above Lake Erie. 

Crossing the railroad at Moultrie, Coal No. 6 is first opened in Colum- 
biana county at New Chambersburg, in the mine of Jacob Milburn. 
Here it lies at about the same level as at New Franklin, namely, seventy- 
five feet above the railroad at Moultrie. The coal is six feet thick, rather 
soft, but bright, black, and handsome, containing a moderate amount of 
sulphur. A thin parting of shale lies from twelve to eighteen inches 
above the bottom. The roof is gray shale, containing a great number of 
impressions of fossil plants. Below it is fire-clay and an impure lime- 
stone. 

From the examination which I have had made of the Chambersburg 
coal, I infer that it would make excellent coke ; and from its proximity 
to the railroad, if this should prove true, it would have great value as a 
source of supply of fuel to the Cleveland furnaces. 

In the interval between New Chambersburg and Rochester, the hills 
rise to the height of from six hundred and seventy-five to six hundred 
and ninety feet above the Lake, and the surface is generally covered with 
Drift. Large bowlders of cherty limestone were seen on the hillsides at 
a higher level than Coal No. 6, but were not traced to their source. Coal 
No. 6 is opened half a mile east of Chambersburg, is there five feet in 
thickness, and is said to be found in all the valleys of the vicinity. At 
Rochester it is mined chiefly by William Somerville. At his opening 
the coal lies fifty feet above Rochester Station, is four and a half feet 
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thick, soft and. cementing in character, with considerable sulphur. It 
contains, a slate parting eighteen inches above the bottom. 
A well bored here passed through — . 

FT. 

1. Gravel and clay . - .......-..-.-..-—. ....-...- — 15 

2. Cannel coal and slate 4 

3. Clay ......................... 6 

This cannel coal has been opened in several places north and east of 
this locality, but has proved impure and of little value.: 

At Lynchburg a coal seam is opened, which is apparently No. 6. The 
section there is as follows : 

'.'.•" . *t» ' 

1. Drift. 10 

2. Sandrock ......... ..... .......................... 20 

3. Shale..!.......;.............; ...:................... J........... 5 

4. Coal, with slate parting ...... .. .......:...............'........... 41 

5. Fire-clay .......... ..-.............................:... 3 

6. Sandrock 

At Sylvester Reeder's mine, by the old canal in Hanover, the coal lies 
about twenty feet above Hanover Station. The section here is as fol- 
lows: 

'.'•::... FT.'. : 

1. GrayShale . 40-50 ; 

2. Coal, with parting in middle 31 

3. Fire-clay........... .J.... .................. .............. 5 

At the canal bridge, near this mine, a limestone is said to have been 
cut through, in building the canal, about thirty feet below the coal. 

The same coal as that worked by Reeder is opened on B. Petit's farm, 
lot thirty, Hanover. It is here about four feet in thickness, and has a 
slate parting near the middle. In the fire-clay which underlies it is 
another thin seam of coal, as at Somerville's mine. 

On Mordecai Miller'® farm, lot thirty, is an outcrop of limestone forty 
feet above the coal worked, which is the same with Reeder's and Petit's, 
and probably No. 6. Just beneath the limestone is a seam of coal, but of 
what thickness could not be ascertained. This is possibly Coal No. 7, 
here unusually near No. 6, and having a limestone over it, as it generally 
does in Stark county. 

At the mine of John Burton Coal No. 6 is four and a half feet thick, 
the roof is shale, overlain with sandstone, and in one of Burton's open- 
ings the sandstone descends and cuts out the coal. In the cut at the 
railroad summit the rock exposed is mainly gray shale; this includes, 
however, a thin seam of coal and a band of limestone. Possibly these 
may represent the horizon of Coal No. 7, which, in all this region, is thin 
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or wanting, but without further explorations this question can not be 
satisfactorily decided. Borings made in the vicinity are reported to have 
passed through a workable seam of coal from forty to sixty feet below the 
surface. This is, perhaps, the Big Vein (No. 6), here showing the com- 
mencement of the rapid dip which carries it down to the level of the 
station at Salineville. 

The Sandy and Beaver Canal, now abandoned, runs from Lynchburg, 
past Hanover, on about the same level, to the high land which separates 
the head-waters of the Little Beaver and Sandy. The canal passes this 
divide through a tunnel which forms the summit level. The rock exca- 
vated in this tunnel is a massive light-colored sandstone, but the hills of 
the divide are mainly composed of the gray or greenish shales of the 
Barren Measures. The highest land between Hanover and Dungannon 
is, according to barometric observation, one hundred and seventy-five 
feet above Hanover Station, or seven hundred and fifteen feet above Lake 
Erie. East of Dungannon, the tributaries of the West Fork of Little 
Beaver cut down valleys where coal is mined in several places. The ex- 
posures are here very imperfect, and in the time at command it was 
impossible to determine the relations of the strata shown here with those 
exposed in other parts of the county. 

On the farms of Messrs. Copeland and Thompson, near the corners of 
Franklin, Hanover, Center, and Wayne townships, the following sections 
were obtained : 

Section on Farm of J. J. Copeland. 

FT. IN. 

1. Shale, containing coal one foot thick near top, and black at bottom. 60 

% Coal.... ............ - -,...-- 3 

3. Fire-clay and shale — . 40 

4. Limestone, with iron ore 3-5 

5. Coal 1 

6. Sandstone . 20 

7. CoaL.^..---.— ,-- ......... 1 

Section on Thompson's Farm. 

FT. IN. 

1. Slope (covered).... ............................ 30 

2. Coal 3£ 

3. Fire-clay and shale 40 

4. Limestone ....3-5 

5. Coal.. *._..-.... ...... .......... 4 

6. Fire-clay .............................. 1 

7. Sandstone... .................. 20 

& Coal... .... 1 6 

9. Fire-clay and shale ..... -- 15 

10. Limestone in bed of creek... 
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In the eastern part of Hanover township the summit of the divide is 
occupied by the highly colored shales of the Barren Measures, beneath 
which are seen, near Gilford, Coals No. 7 and No. 6, occupying their 
normal positions. 

New Lisbon and Vicinity. — Passing over into the valley of the Middle 
Fork of the Little Beaver, we find, above New Lisbon, in the southern 
portion of Salem township, Coal No. 6 attaining, in some localities, a 
thickness of from six to seven feet, as on the Shelton, Arter, and Teegar- 
den farms. On the Martin farm Coals No. 6 and No. 7 are both exposed 
in the same section. No. 7 is here but two feet in thickness, but very 
pure. Coal No. 6 lies sixty feet below it, and is four feet- in thickness, 
having its typical character. At Teegarden's mill the valley is cut 
lower. The limestone under Coal No. 6 is here exposed in the hillside, 
and Coal No. 5 is seen in the bed of the stream. 

Further down the creek Coal No. 4 is cut through, here consisting 
mainly of a mass of black shale containing a large amount of nodular 
ore, and eight inches of coal. Below it, near the level of the creek, is a 
bed of blue limestone, and under it Coal No. 3, This has been quite ex- 
tensively worked by Mr. C. H. Andrews, and shipped to Niles for use in 
the rolling-mills, and also largely manufactured into coke on the spot. 

It is here three feet and a half thick, highly bituminous, and contain- 
ing considerable sulphur. The fire-clay beneath it is six to eight feet 
thick, and is worked for the manufacture of fire-brick. 

Above the black shale which incloses Coal No. 4, an earthy linlestone 
is found, which is, perhaps, the eastern extension of the Putnam Hill 
limestone, so largely developed in the Tuscarawas Valley. Above this a 
trace of coal (No. 5?) is seen, nearly cut out by sandstone. Still higher 
in the hills is found the white limestone — the Freeport limestone of 
Pennsylvania — here four to six feet in thickness, of a light color, as its 
name implies, and furnishing a much whiter lime than most of the Coal 
Measure limestones. 

From this point to New Lisbon, and below, the walls of the valley are 
made up essentially of the same elements. The stream runs upon the 
sandstone, which lies below Coal No. 3. 

Coal No. 3 has been opened at a great number of localities, and in 
former years was extensively worked. On the north side of the stream 
it varies in thickness from three to four feet, and is of fair quality. On 
the south side it is thinner, and over a considerable area seems to have 
nearly run out. As usual, the shales above the limestone over No. B con- 
tain much nodular iron ore, and large quantities of it have been dug from 
the alluvial lands bordering the creek, where it has been left in the 
erosion of the valley. 



108 COLUMBIANA COUNTY. 

At the quarry of Mathers & Zippernick, one mile above New Lisbon, 
the following section is expose^: 

FT. IN. 

1. The white limestone ..... 4 

2. Shale 6 

3. Coal (local).... 1 

4. Shale..... 30 

5. Sandstone 50 

6. Darkshale „ 35 

7. Iron ore 8 

8. Coal No. 4. ............... ......_... 8 

9. Darkshale .................... 1 . 30 

10. Limestone '.. 3 

11. Coal No. 3... ...3 

12. Fire-clay.... | 5-8 

The sandstone in the above section lies in massive layers, and varies 
in color from a very light gray, almost white, to a reddish brown. It is 
somewhat coarse in texture, but is an excellent building ,stone, and has 
supplied the material of which the new and handsome court house at 
New Lisbon has been constructed. 

At New Lisbon quite an industry has sprung up in the manufacture of 
fire-brick and hydraulic cement. The materials employed in these man- 
ufactures are derived from two horizons — first 3 the clay beneath Coal No. 
3, which is used for fire-brick at the works above New Lisbon; second, 
the fire-clay and hydraulic limestone beneath Coal No. 5, in the vicinity 
of the town and below. Of these clays, the first has the ordinary plastic 
character; the second is non-plastic. Analyses of both these clays will 
be found in the tables at the end of this report — the plastic clay from the 
land of Mr. Bobbins, the other from that of Daniel Harbaugh. The lat- 
ter belongs to the group of clays usually termed hard clays, such as the 
Mt. Savage, Hawes's Clay, Mineral Point, Cambria county, Pennsylvania, 
the clay of Kier Brothers, Salina, Westmoreland county, Pennsylvania, 
the clay of Sciotoville and of Mineral Point, Ohio, and seems to occupy 
the precise geological position of the latter. All this class of clays are 
peculiarly adapted to the manufacture of fire-brick. The New Lisbon 
clay will compare favorably in quality with most of those cited above, 
and the brick made from it by the Eagle Fire-brick Company has an ex- 
cellent reputation. 

Salt is also to be reckoned among the products of this portion of Colum- 
biana county. Brine of fair strength has been obtained in several wells, 
but only one is now pumped-^-that at the Young America Salt Works, 
where from thirty to forty barrels of salt are produced per day. In 
former times a large amount of salt was made in the valley of the Little 
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Beaver and at Salineville, the latter town taking its name from this fact, 
but the cheapness with which salt has been produced in Michigan and 
New York has caused most of the salt works of northern Ohio to become 
unprofitable, and, as a consequence, many of them have been abandoned. 

A similar cause has limited the production of hydraulic cement. That 
made at New Lisbon is reported upon favorably by those who have used 
it, and the condition of the old locks of the Sandy and Beaver Canal, 
which were laid up with it, prove that it is a strong and durable cement; 
but the Lake markets are supplied in such abundance and so cheaply 
from western New York, and the region bordering the Ohio, from Barnes- 
ville, Belmont county, and Louisville, Kentucky, that the sales of cement 
made here have been, and probably will continue to be, much restricted. 

In the cliff opposite the town of New Lisbon a section of nearly one 
hundred feet of rock is exposed. Here the blue limestone lies a few feet 
above the creek, and Coal No. 3 is seen under it, thinner than on the 
north side of the valley. Above is a mass of black shale, twenty feet in 
thickness, containing some iron ore, and apparently representing Coal No. 
4. In this shale are large numbers of fossil mollusks (Solenemya radiator)) 
it is regularly stratified, and is evidently an aqueous deposit. We have 
here an interesting exhibition of the changes which sometimes^ take 
place in coal seams. Coal No. 4 is the seam known as the Strip Vein at 
Hammondsville and Linton, the upper seam cut in the Salem Shaft, and 
the coal worked at Albany and Leetonia. In all these localities it is a 
remarkably pure coking coal. Further north, however, in Canfield and 
Berlin townships, Mahoning county, it is a very variable seam, some- 
times becoming cannel throughout, and from five to six feet in thickness; 
sometimes half cannel and half cubical coal, and about four feet thick; 
oftener still, a seam of bituminous coal, two and a half feet thick, with 
six to ten inches of cannel at the top. In passing from Green Village to 
New Lisbon, this coal is seen to diminish in thickness, while the associ- 
ated shale becomes thicker and more bituminous, until, finally, as I have 
stated, the coal is entirely lost, the carbonaceous matter being distribu- 
ted through a sufficient amount of earthy sediment to form nearly twenty 
feet of bituminous shale. 

At Elkton, below New Lisbon, this black shale contains a foot of bitu- 
minous coal in its lower part. Four miles further down the creek, on the 
Williams farm, the coal seam has increased to three and one half feet in 
thickness, with another foot of coal five feet above it. Below it Coal No. 
3 is seen, less than two feet in thickness. 

Midway of the cliff, opposite the town of New Lisbon, Coal No. 5 is 
visible, but is here quite thin. It is found on both sides of the valley in 
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this vicinity, but attains a thickness of only about two feet. It can also 
be seen in Arter's Hollow and many of the lateral tributaries to the val- 
ley. Two miles below New Lisbon it locally thickens to four, and even 
five, feet, where it is known as the Whan coal. It lies about fifty feet 
above Goal No. 3, and is here of excellent quality. Unfortunately the 
area over which it exhibits this unusual development is small, and the 
deposit has been nearly worked out by the New Lisbon Goal Company. 

On the opposite side of the valley, on the Kemble farm, Coal No. 5 is 
again seen, but thinner, and from this point to the Ohio it is found in all 
the hills, but rarely exceeds two feet in thickness. Above it the white 
limestone is conspicuously shown in all the sections at and below New 
Lisbon. Below this is a thin seam of coal, which is shown in the section 
exposed at Mathers & Zippernick's quarry. This is apparently local, and 
nowhere attains workable thickness. 

Above the limestone, and generally separated from it only by a fire- 
clay, is the Big Vein (Coal No. 6), which also stretches through to the 
Ohio, but is usually much thinner than in the northern part of the 
county. 

On Mr. Petit's farm, two and a half miles south-east of New Lisbon, 
Coal No. 7 is found on the top of the highest hills, and has here a general 
thickness of about three feet. From fifty-five to sixty-five feet below it 
is Coal No. 6, three feet nine inches thick, and looking well. 

The section of the strata ©n the hill opposite Mr. Kemble's house is as 
follows: 

FT. IN. 

1. Coal (Petit's) No. 7 . . 2 6 

2. Clay and shale 

3. CoalNo.6 3 6 

4. Clay..... - 

5. Limestone (white) . . 

6. Coal No. 5 (Whan seam), about one hundred feet above creek ..... 3 6 

7. Clay... 

8. Black shale - 20 

9. Limestone and ore - 

10. Shelly sandrock 

11. Coal (thin) in bed of creek 

Near Elkton some boring has been done for Coal No. 1, which was re- 
ported to have been found in the old salt wells, and was said to be from 
four to nine feet in thickness. The later explorations do not, however, 
fully confirm the traditions so long current with reference to the lower 
coal. In the borings made by Mr. H. G. Bowman, Coal No. 1 was reached 
one hundred and fifty feet below the bed of the creek. Its thickness was 
eighteen inches, and a thinner seam was found twenty-one feet above it. 
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On the south side of the creek, near Elkton, on the Barnes farm, a 
seam of coal has been opened about one hundred and fifty feet above the 
creek. It is three feet nine inches thick, contains much sulphur, and is 
apparently Coal No. 6. 

The Valley of West Fork. — In the valley of the West Fork, from Garver 
Post-Office to West Point, and thence to William-sport, the section of the 
rocks is essentially the same, as the course of the stream is nearly at 
right angles to the dip. Coals No. 6 and No. 7 are exposed in the valley 
and in the area between New Lisbon, Garver, West Point, and Williams- 
port, at a large number of localities. In this valley they seem to be of 
greater average excellence than along Middle Fork. In passing from 
Garver Post-Office to West Point, no coal outcrops are seen until the 
house of Mr. J. Robinson is reached. Here a coal seam is opened on the 
south bank of the creek, seventy-five feet above it. It is apparently Coal 
No. 7, is three feet eight inches thick, and of excellent quality. A thin 
parting is seen in it about four inches from the bottom. Beneath it is a 
fire-clay, and some six feet below this a limestone. At Mr. H. Mason's, 
three-quarters of a mile below Mr. Robinson's, is an old coal opening 
some fifty to sixty feet above the creek, and about fifty feet below it Coal 
No. 6 is opened. It is fifty-six inches in thickness, of good quality, re- 
sembling the Big Vein at Salineville, but better. 

About one mile below Mason's, on the same side of the stream, is an 
old coal opening, apparently in Coal No. 7. It lies some seventy-five feet 
above the creek. Half a mile lower down, Mr. James McLane has a coal 
opening at about the same altitude. The coal is here good, but only 
thirty inches in thickness. 

A little below, on the same side, and near the creek, are several old 
openings and one new one. The coal is here fifty-one inches thick, of 
excellent quality. It lies forty feet above the stream, and is, without 
doubt, No. 6. Two limestones are seen here — one some thirty feet above 
the 'coal, the other almost immediately below it. 

Along the road for half a mile, to West Point bridge, Coal No. 6 is freely 
opened, from forty-two to forty-four inches in thicknes, of excellent qual- 
ity, and containing little sulphur. The fire-clay below it is eighteen 
inches thick, resting immediately upon two feet of limestone. 

The section at West Point is as follows : 

FT. IS. . 

1. Slope (covered) „ mm . .... 55 q 

2. Sandrock , 25 q 

3. Grayshale. 45 q 

4. CoalNo. 6 \ 4 6 

5. Fire-clay... „ 1 @ 

6. Limestone..... m 2 g 
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On the farm of Mr. Joseph Spence, at West Point, Coal No. 6 is opened, 
and he states there are three other seams above it. 

On the farm of Mr. H. Bennett, on the south side of the creek, at West 
Point, Goal No. 7 is opened from three to three and a half feet thick, and 
its quality is said to be excellent. 

In all this vicinity Coals No. 6 and No. 7 lie above drainage, are of 
good, workable thickness, and in quality will compare with any other 
coals in the county. It is to be regretted that greater facilities for trans- 
portation are not enjoyed by the inhabitants of Wayne and Madison, 
townships, since if a market could be opened for their coal, from its 
quality and quantity it would prove a source of great and constantly in- 
creasing wealth. 

Valley of the Ohio.— In Liverpool and Yellow Creek townships the Coal 
Measures are more deeply cut by the streams than in any other part of 
the county; The valley of the Ohio opens all the lower -coal strata, with 
the exception of Coal No. 1, and it is doubtful whether this is of work- 
able thickness. Abundant means of transportation are furnished both 
by the river and railroad. It, unfortunately, happens, however, that the 
coal seams which attain so great a development in most other parts of 
the county, are here often diminished in thickness, or cut out by heavy 
beds of sandstone, so that their value is greatly impaired. This defi- 
ciency is, however, in large part, compensated for by the abundance and 
excellence of the fire-clay, which is associated with one or more of the 
coal seams. 

On the chart of sections taken along the course of the Ohio, and pub.. 
lished with Vol. II,, the development of the coal seams in the bank of 
the Ohio, between Wellsville and Liverpool, will be seen at a glance^ 
Coals No. 3 and No. 4 are generally present in the hill, but are almost 
universally thinner than further north ; neither of them attaining a 
thickness of three feet. The fire clay under No. 3 is, however, of unusuai 
thickness, and that under No. 5 '(?-), as proved by extensive trials, is of 
superior quality. These have already become the basis of a great indus- 
try in the manufacture of earthenware, terra cotta, etc.— an industry 
which has mainly centered at Liverpool and Wellsville, and yields a 
gross annual product of more than half a million of dollars. 

Coal No. 6, and, occasionally, Coal No. 7, are found higher up in the 
hills, of workable thickness 1 ; they no where, however, attain such dimen- 
sions as about West Point, or in the valley of Yellow Creek. 

At Smith's Ferry, on the State line, the following section is exhibited: 

FT. IN. 

1. Slope, covered, reported to contain a seam of slaty coal ten inches 

thick ..-..- -.-... . 60 
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FT. IN. 

2. Massive sandstone, fine conglomerate (Mahoning) 6 to 75 

3. Sandy shale, in places wanting 6 

4. Coal, soft and sulphurous, with parting ten inches from bottom 

(No. 6) 4 

5. Fire-clay „.,. 4 • 

6. Limestone..'.. - 2 

7. Interval, with some outcrops of shale and sandstone, said to con- 

tain non-plastic clay eight feet thick 125 

'8. Sandy shale 10 

9. Block coal (strip vein), good for blacksmiths' use. (No. 4) 2 

10. Shale and clay 15 

11. Coal, " clay seam" (creek vein), No. 3, very sulphurous 2 6 

12. Fire-clay 8 to 10 

13. Cannel coal, reported . 1 6 

14. Slope, covered to river ., 75 

The bed of the river is here sandstone, reported to contain a thin coal; 
and it is also reported that a thick seam of coal was here passed in 
boring at one hundred and forty feet below the surface of the Ohio, or 
one hundred and ninety to one hundred and ninety-five feet below the 
railroad. Too much confidence should not be placed in the accuracy of 
this statement, but it is quite certain 'that a coal seam, of workable 
thickness, was passed through at about the depth specified, in some of 
the oil wells bored at Smith's Ferry. As a general rule, those who bored 
for oil profess to have met with no coal, but their testimony is of little 
value, since the boring was usually done with a rope, no attention being 
given to the character of the strata passed through, and nothing having 
any value in the eyes of the operator but the oil, which was the special 
object of search. It is quite possible, too, that the lower seam is as irreg- 
ular here as elsewhere, and that it is thin or wanting over a large part 
of the territory which has been bored for oil. 

The clay under No. 3 has been opened near Smith's Ferry for the man- 
ufacture of fire-brick, but the enterprise is now at a standstill. The 
"block coal" (No. 4) has been mined, and is used in several places be- 
tween Smith's Ferry and Liverpool. It is said to be of excellent quality, 
as it is, indeed, along all its line of outcrop, down to the mouth of Yellow 
Creek, and up the valley of that stream to Irondale. 

In the valley of Dry Run, and that of Little Beaver, near its mouth, 
the sections of the coal strata are not fully exposed; but the shales, coal 
seams, and -fire-clay seem to be largely replaced by beds of sandstone, the 
products of rapid currents of water, which cut away the softer materials,. 
and left barren masses of sand in their places. 

In the section taken at Harrison's pottery, one mile east of Liverpool,. 
8 
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four seams of coal are seen, of which the lowest is No. 3, the highest 
probably No. 6. Of the these, the latter has a thickness of four feet, 
while forty feet below it is another coal, twenty-six inches thick, which 
perhaps represents No. 5. 

At Harker's, on the north side of Liverpool, where most of the coal 
rased in the vicinity is obtained, the following section was taken : 

FT. IN. 

1. Slope, with old clay opening near top and sandstone at base 120 

2. Shale. ... 5 to 10 

3. Coal, old opening fallen in (reported thickness) 2 6 

4. Interval, partly covered ; massive sandstone, twenty-five to thirty 

feet thick, near the base 50 

5. Coal 1 20 

6. Fire-clay, used for pottery .. .* 8 

7. Interval ; griy shales above, massive sandstone, twenty to twenty- 

five feet thick, below , 110 

8. Coal, thin. No. 4. (?) 

9. Fire-clay and shale, with nodules of calcareous iron ore 15 

10. Coal No. 3 1 

11. Hard, blue, sandy fire-clay 15 to 20 

12. Slope, with sandstone at base to river , 45 

In Ellison's Hill, north of Liverpool, five seams of coal have been dis- 
covered, whish are probably the same with those opened in the Yellow 
Creek valley, though the section presents some peculiarities in the inter- 
vals which separate them. For example, above No. 3, which is only 
eight inches in thickness, no coal is seen — though one may be present — 
within a distance of fifty feet. At this level is a seam eighteen inches 
thick ; sixty-five feet above it, another, twenty-five to twenty-seven 
inches thick; sixty feet above this is a coal seam forty-five inches in 
thickness, probably No. 6 ; and eighty feet above that lies another coal, 
No. 7, (?) four feet thick. 

At N. A. Walker's pottery, on the west side of Liverpool, is a better 
exposure ; and here the following series of strata are seen : 

FT. IN. 

. 1. Greenish shales, reported to contain a coal two feet thick, about , 

one hundred feet above the next lower seam 40 

2. Sandstone 85 

3. Grayshale 8 to 12 

4. Coal, worked, containing considerable sulphur 2 

5. Fire-clay 9 to 10 

6. Interval ; shale above, sandstone below .-.. 90 . 

7. Coal, local.. 2-4 

8. Fire-clay, local 3 

9. Sandstone... .. 40 
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- FT. IN. 

10. Coal, with much sulphur . 1 £ to 2£ 

11. Fire-clay, worked . ...... 12 

12. Shale and sandstone _ 108 

13. Gray and black shale . J-. . . 10 to 15 

14. Fire-clay (locally, two to six feet) 1 ......... 10 to 18 

15. Coal .... 2-4 

16. Slope, to railroad ...-., --.. 40 

The manufacture of pottery is rapidly advancing in Liverpool. There 
are now twenty-two establishments devoted to it here, five of which are 
making excellent iron-stone china ; all the materials for the latter, how- 
ever, being imported, their best clay coming from Indiana. 

At Wellsville the hills bordering the Ohio are composed of the follow- 
ing materials : 

FT. IN. 

1. Slope, mainly shales . i . . . . . 280 

2. Coal (reported) not opened 3 

3. Sandstone 45 

4. Gray, sandy shales 50 

5. Argillaceous shale .. .... 25 

6. Black bituminous shale 2 

7. Coal 14 

8. Fire-clay, shale, and shaly sandstone .' 50 

9. Argillaceous shale 15 to 20 

10. Sandstone , 45 

11. Gray and black shale 5 

12. Coal No. 3 2 6 

13. Fire-clay, used for drain-pipe 10 

14. Shaly sandstone to railroad - 35 

By comparing the foregoing sections, recently taken, with each other, 
and with those given on Chart No. 3, which accompanies Vol. II., it will 
be seen that there are considerable differences in the exposures even at 
neighboring points; but this is chiefly due to the cause already referred 
to, viz., the local replacement of the coals by heavy beds of sandstone. 
Any one who will take the trouble, however, to follow down the river 
from Smith's Ferry to Wellsville, will see that there is no general or 
considerable change in the geological structure throughout the interval, 
and certain of the beds can be traced almost continuously from one point 
to the other. 

The coal seams of this part of the county do not compare favorably 
with their outcrops in the valleys of the Yellow Creek and the Little 
Beaver, and this cause, together with the low price at which the excel- 
lent Pittsburgh coal is delivered here by river, has operated to limit the 
amount of coal mined in this region. Almost none has been taken out 
here except for home consumption. 
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Aboriginal Inscriptions. — In connection with the description of the 
south-eastern portion of Columbiana county, I venture to call attention 
to some remarkable inscriptions made on the sandstone rocks in the bed 
of the Ohio Kiver, just above Smith's Ferry. These figures and hiero- 
glyphics cover a surface of six hundred feet along the river, and from 
fifty to one hundred feet wide. They can only be seen when the river 
is unusually low. In the summer of 1871, after a long interval of drouth,, 
the water of the Ohio had fallen far below its average level, and these 
markings were better shown than they had been since this section of the 
country was occupied by the whites. At this time I had some of the 
most interesting of these figures carefully copied, and they are repro- 
duced on the accompanying lithograph. At the present time these in- 
scriptions are rarely visible, and it would seem as though they had been 
made when the Ohio was running at a lower level than at present — a 
matter to which I have referred in another portion of our report. As 
most of these inscriptions lie beyond the Pennsylvania line, I should be 
hardly justified in occupying the limited space which is alloted to this 
report in further notice of them, but it has seemed to me desirable that 
the fact of the existence of such inscriptions should be placed on record, 
and it is hoped that this notice will prompt more thorough and careful 
investigation of this interesting subject. 

Salt Wells. — Quite a number of wells have been bored for salt in the 
region between East Liverpool and Wellsville. In several of these salt 
water has been found in sufficient quantity and of sufficient strength to 
make it practicable to obtain salt from it. The brine will not compare 
in strength with that obtained on the Kanawha, at Grand Rapids, or at 
Syracuse; but from most of the wells so large a quantity of gas issues as 
to furnish a fuel for evaporating the brine and driving the machinery. 
This has reduced the cost of production to a minimum, but the industry 
now languishes, from the failure of the gas in some of the wells, and th.e 
cheapness with which salt is furnished to this market from other sources* 
Mr. James Dickey, of East Liverpool, who has been concerned in the 
boring of several of these salt wells, has kindly furnished me the follow- 
ing notes: ' . . 

"I give you herewith the record of one well, which will answer for all in this neigh- 
borhood. 

FT. 

1. Excavation to rock -----..---.. -.--..-.-o.. .-----.. 31 

2. Hard sandstone , ------- - - . - 2 

3. Rock (argillaceous shale), with three or four streaks of black slate ----- 81 

4. Slate and coal, mixed ....._.....■......-..- - -■- 5 

5. Soft white sandstone - - 14 

6. Hard blue rock ». - 3 

7. Glaf shale, with streaks of coarse white sandstone ..„_.......-.-.---.- 22$ 
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FT- 



8. Hard sandroek, containing a fissure from which gas issued with such 

force as to throw the water twenty feet above the t >p of the pipe for 
twenty-four hours, and was then exhausted 8 

9. Hard sandroek, with strong smell of oil, and first salt wat8r ' 5 

10. Hai d sandroek, with partings of -shale, and strong gas vein which threw 

water fifty feet high .....,........_'..._... 56 

u There are seven wells in this vicinity, within an area of four by seven miles, all yield- 
ing some gas — two a small quantity of oil, from two to three gallons per day. Five of 
the wells produced salt water, but only two iu sufficient quantity to justify the erection 
of works* I had the superintendence of the well of P, F. Geisse & Co., at Wellsville, for 
some«nionths in 1362* We used gas for fuel, and produced about forty barrels of salt per 
week. This well is now abandoned, having lost its gas but retained its salt water. I 
iiave bored two wells to the depth of eight hundred to nine hundred feet, but found 
oothing but sandstone and fire-clay (soapstone or clay shale) as far as I went. No salt, 
gas, or oil was obtained below six hundred feet. The water varies from five to eight de- 
grees of 1he ^salom-eter— about five degiees in the Geisse well and in our well here. This 
well produces about two barrels per day, requiring only about four days' labor per 
month.. The salt is, however, of much less value than the gas, which we use for both 
light and fuel in several booses beside the salt works, and. have a large surplus going to 
waste." 

All the wells referred to by Mr. Dickey were begun within one hun- 
dred and fifty feet of the base of the Coal Measures, and penetrated deeply 
into the Waverly. The two hundred and ten feet of shale specified in 
the well register given by him doubtless represent the Cuyahoga shale, 
while the sandstones below, which contain the gas and salt water, are 
probably the equivalents of the Berea grit. We may also infer that the 
oil and gas were derived from the black shales of the Waverly, as at 
Mecca and Grafton. After these had been passed, barren ground was 
entered, consisting of the lower Waverly shales, and, perhaps, the upper 
Chemung. Probably if the boring had been carried deep enough to reach 
the vicinity of the Huron shale, another gas and oil horizon would have 
been reached— that of the Pennsylvania wells; but the supply from this 
source would be small unless coarse eandrocks which could serve as reser- 
voirs were found, or strata more or less disturbed. Within the last fifty 
years an immense number of wells have been put down for oil or salt iu 
this portion of the valley of the Ohio, and the total absence of all indica- 
tions' of coal beyond one hundred and fifty feet below the level of the river 
proves conclusively that the base of the Coal Measures is passed at about 
that depth, and fully confirms the conclusions we have arrived at from 
the study of the strata which lie abo^e drainage. We learn another 
thing from these borings, viz., that Coal No, 1, which has so great value 
along the northern margin of the basin, i3 in this region generally thin. 
or wanting, so that it can not be counted upon with any certainty as an 
element in the resources of this part of Columbiana county. As the Bar- 
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ren Measures crown the hill-tops along the Ohio and its tributaries, we 
see that all the really valuable coal seams of the lower group, as devel- 
oped here, are fully exposed to view, and that there is no probability of 
the discovery hereafter, in this district, of valuable deposits of coal f iron? 
or clay, in addition to those now known to exist. 

Gas Wells. — All the wells mentioned by Mr. Dickey were bored for oil 
or salt, but the flow of gas from some of them has since prompted special 
efforts to obtain gas that might be used for heating and lighting." Sev- 
eral of these efforts have been attended with success, and gas derived 
from gas wells makes quite an important contribution to the comfort and 
revenues of the inhabitants of this section of the county. At Liverpool 
Messrs. Laughlin Bros., manufacturers of iron-stone china, have sunk a 
well to the depth of five hundred and eighty feet, from which they ob- 
tain gas for heating their boilers and for lighting all their buildings. 
Mr. Thompson's "store also is lighted by the gas from another well. A.t 
Jethro^ there are several wells producing gas, which is used for lighting 
houses. One of these has been purchased by Mr. William Brunt, with 
the intention of transporting the gas to Liverpool. 

Oil Wells. — Just above the mouth of the Little Beaver the eoal seam® 
are in part replaced by heavy beds of sandstone, and in some of the sec- 
tions taken there only one workable seam of coal is found, and this less 
than three feet in thickness. Numerous borings for oil in this vicinity 
have also generally failed to give evidence of important beds of coal be- 
low the river level. In some of them, however, coal was struck at some- 
thing like one hundred and fifty feet from the surface, under black shale, 
and between two massive sandrocks, one of which I have supposed to be 
the Massillon sandstone, the other, perhaps, the Conglomerate. 

Most of the borings penetrate deeply into and sometimes through the 
Waverly formation,, and the oil of this region plainly comes from a still 
deeper source, probably from the same formation with that which sup- 
plies the oil of Oil Creek, viz , the Huron shale. 

The quantity of oil obtained here has always been relatively small,, 
yet the aggregate product of several hundred wells has been such as to 
make this industry an important one. Very little is, however, now pro- 
duced from the wells situated within the limits of Columbiana county. 

The Valley of the Little Beaver. — A few miles above the mouth of the 
Little Beaver the banks of this stream are quite rich in useful minerals,, 
as will be seen by the following section taken on the farm of Charles 
Fulke, Esq., three miles from Glasgow : 

FT. IN. 

1. Shale and sandstone 1 .._.,..- 50 

2. CoalNo. 7 .......... .-. - 3 

3. Fire-clay ..« ..-., .—........ ............. ........ 3 $ 
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FT. IN. 

4. Sandrock 40 

5. Shale.. 10 

6. Coal No. 6 3 6 

7. Fire-clay '.. 3 

8. White limestone _ 6 

9. Shale and sandstone „ 20 

10. Coal No. 5... 1 6 

11. Fire-clay 2 

12. Sandrock...,. 25 

13. Blackb and and kidney ore 5 

14. Bituminous shale 3 

15. CoalNo.4... 2 0* 

16. Fire-clay . . . „ 2 

17. Shale and kidney ore 8 

18. Black shale, with blackband 5 

19. Blue shale (calcareous) . 1 

20. CoalNo.3? _ 5 

21. Fire-clay 1 

22. Shelly sandstone.. 20 

23. Shale and kidney ore 5 

24. Block ore 1 

25. Shale... 33 

26. Sandstone to river 20 

On the farm of Mr. Fair, near Fredericktown, the iron ore over Coal 
No. 3 shows well, the shale being from eight to ten feet in thickness and 
highly charged with iron. 

At Fredericktown the " Tionesta" sandstone forms the bed and imme- 
diate banks of the stream. It here contains a coal seam one foot in 
thickness. About one hundred feet above is a seam of good coal two feet 
in thickness. Higher up in the hill a thick but impure cannel is re- 
ported to occur, and the " four-foot seam" (No. 6), with limestone under 
it, is said to be visible, though I was not able to find its outcrop. The 
limestone which underlies it appears in the road cut in the cliff on the 
east side of the river. 

Between Clarkson and Fredericktown Coal No. 7 is opened in several 
places. It is principally worked at the Hastings Mine and that of Wil- 
liam Shannon. The coal is here from three feet two inches to three feet 
six inches in thickness, very bright and pure. An outcrop of coal is seen 
in the road, some sixty feet below the mines last mentioned, probably 
No. 6, but apparently not of workable thickness. 

Between Clarkson and New Lisbon Coal No. 6 outcrops in many places^ 
but has been scarcely at all worked. On the farm of Henry Walters, 
seven miles east of New Lisbon, it shows distinctly in the road, with the 
limestone under it. 
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The Valley of North Fork — Tn the region about Achor nearly all the coal 
seams which have been referred to in the preceding notes are exposed 
and worked. They here attain good thickness and are generally of ex- 
cellent quality. 

At the mine of Isaac Dyke, on Camp Run, Goal No. 6 has been worked 
for some years. It is here from three fdefc nine inches to four fe-it six 
inches in thickness, and very good. Beneath it is a stratum of fire clay, 
which rests upon the White or Freeport limestone. About twenty-five 
feet below No. 6 is Coal No. 5, here about two feet in thickness, and not 
worked. At a lower interval in the bed of Camp Run Mr. Dyke reports 
a heavy bed of coarse cannel. 

Coal No. 6 is also worked about Achor by William and John Rurt, 
George Burson, and Mr. Boerum, all in section 15 of Middleton township. 
On section 5 it is worked by Hiram Burt, Madison Wherry, and the heirs 
of W. J. Billingsly; on section 1, by Mark Burt; section 12, by- Isaac 
Booth; section 11, by Jane Nevin; section 22, by Isaac Dyke, Eii Guy, 
Ephraim Latta, and Thomas George ; section 14, by John Young ; section 
13, by Jeremiah Booth. 

Coal No. 7 is not worked in the immediate vicinity of Achor, but it is 
visible in the tops of many of the hills, and has been opened on the land 
of J. W. Billingsly in section 10. 

In several places about Achor a heavy. bed of cnnnel comes in below 
Coal No. 6. This is well exposed on the lands of P. T. Brown, on what 
is called Bald Knob, in section 11; also on the lands of J. W. Billingsly, 
leased by Mr. Brown, in section 10, and on the farm of W. Eddings, in 
section 36 of Middleton township. 

The cannel coal of Bald Knob has been carefully examined by Professor 

B. Silliman, jr., who has published a detailed report upon it. I give below 

three analyses of this coal made by Professor Silliman. From these it 

will be seen that it is of about the character and value of the Darlington 

cannel, now so extensively mined and shipped to the eastern markets. 

Analyses of Aciiok Cannel. 

No. 1, bottom; No. 2, middle: No. 3, top. 

No. 1. No. 2. No. 3. 

Fixed carbon 35.43 41.69 39.90 

Volatile combustible matter 25.82 30.24 30.01 

Moisture 75 .80 .74 

Ash 35.00 27.29 29.35 

An analysis of another specimen from the same locality will be found 
in the table at the end of this chapter. 

The relative position of this cannel coal will be seen at a glance by the 
following section taken on the land of J. W. Billingsly: 
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TT. IN. 

1. Gray shale . 20 

& CoalNo.7 ....„ 3 

3. Fire-clay 3 

4. Shale and sandstone 47 

5. Coal No. 6 3 6 

6. Fire-clay 3 

7. Limestone, reported 3 

8. Shale 45 

9. Cannel coal . . . '. 8 

10. Gray and black shale 15 

11. Bituminous coal (Hartford seam) 2 6 

12. Fire-clay 2 

13. Gray and black shale, and covered to Bull Creek 80 

At Achor the cannel is about eleven foet in thickness. It crops out at 
various places between Achor and Darlington, and is in the interval seen 
to vary much in thickness, and in some localities to be replaced by bitum- 
inous coal. At Darlington the interval between the cannel and Coal No. 
6 is nearly one hundred feet, and a thin seam of bituminous coal is found 
in it. 

Such a difference in the relative positions of these coal-beds might lead 
to the supposition that there were two seams of cannel in this region. 
This can not, perhaps, be settled without more extended observations, 
but the probabilities would now seem to be that the Achor and Darling- 
ton cannels are identical, and that the variation in the interval which 
separates this from, Coal No. 6 is only another exhibition of the want of 
parallelism in coal seams, so frequently shown in other parts of the State. 

The coal next below this cannel at Achor is that known in the vicinity 
as the Hartford seam. It varies in thickness, in different localities, from 
two to three feet. It is generally of excellent quality, hard, bright, 
open- burning, and pure. This coal is al-o found on the lands of Jeremiah 
Booth and W. H. Knight in Mi dale tori township. r 

The relations of the Achor cannel and the Hartford seam to the coals 
of the central and western portions of the county are not yet definitely 
determined. I formerly supposed it probable that the cannel of Darling" 
ton and Columbiana county was the equivalent of the cannel of Mahon- 
ing; and, judging from the section given by Prof. Lesley, in his Manual 
of Coal, that both represented the Kittanning of Pennsylvania; but later 
observations have thrown considerable doubt on this identification. 
Whether the Darlington cannel is the Kittanning coal, as stated by Prof. 
Lesley, I will not pretend to decide, as this is a question that more par- 
ticularly concerns the geologists of Pennsylvania. I am inclined to 
think, however, that the Darlington and Achor cannel is not the equiva- 
lent of the Leetonia coal, w T hich is so prone to assume a cannel character 
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in Mahoning county, and I am rather inclined to believe that we have 
in the Hartford seam the extension eastward of this so well known coal. 
It's position is more concordant with that idea, as are its chemical and 
physical characters. On this supposition the Achor cannel is either an 
intercalated and local deposit, or is a phase of Coal No. 5. It will be 
noticed that the latter seam is wanting in the section taken at Bald 
Knob, and the cannel holds about its proper place; but at a short dis- 
tance from this locality, on the farm of Isaac Dyke, Coal No. 5 is found in 
position, and is a bituminous coal two feet in thickness, showing no tend- 
ency to run into cannel. It should also be said that Mr. Dyke reports a 
heavy seam of impure cannel in the creek bed below. One noticeable 
feature of the Achor cannel is, that it has no fire-clay beneath it, and 
this would seem to indicate that it was not a true coal seam, but only a 
very highly carbonized bituminous shale. 

The abundance and excellence of the coals about Achor will doubtless, 
before long, prove sufficiently attractive to draw some railroad line through 
this region. When this shall happen, and its mineral wealth shall be 
more fully explored, the questions I have raised will be set at rest. Until 
the coal seams are more extensively and connectedly opened, any solution 
now offered must be merely provisional. 

In the bed of Leslie's Run, in sections 2 and 11, Middleton township, 
a ferriferous limestone and a coal seam are shown. The coal is, apparent- 
ly, of very little value. The limestone is earthy, and contains large num- 
bers of fossil shells. Associated with it, but below, are heavy beds of 
nodular iron ore, which are well shown near the saw-mill. The same 
deposit of iron is seen in the land of Abraham Beatty and Charles Beard, 
in section 25, and of J. F. M'Cowan and J. Baxter, on section 35, of Mid- 
dleton township. These ore -beds mark one of the great iron horizons 
that run through western Pennsylvania and a large part of the coal 
region of Ohio. 

Analyses of the coals and ore of the vicinity of Achor will be found on 
another page. 

It is greatly to be regretted that this portion of the county, so rich in 
mineral resources, should not have better means of transportation by 
which its wealth could be made available to the inhabitants. 

As I have mentioned in other portions of the report, in an oil well 
bored at Cameron's Mill, on Bull Creek, a seam of coal four /eet in thick- 
ness was penetrated at the depth of one hundred and sixty-six feet from 
the surface. This was probably Coal No. 1, as, if I am correctly informed 
in regard to the place of the well, the boring was begun very near the 
level of the blue limestone and Coal No. 3, both of which come out in the 
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bed of Bull Creek. If this conjecture is correct, it shows that under some 
portion of this section of the country the Briar Hill coal may hereafter 
he opened by shafting. In this boring, at the depth of seventy-six feet 
from the surface, a coal seam one foot in thickness was passed through, 
which apparently represents Coal No. 2. 

Line of the Pittsburgh, Ft. Wayne, and Chicago Railroad. 

At Palestine, and in various other localities along the Pittsburgh and 
Ft. Wayne Railroad, east and west of the State line, Coals Nos. 6 and 7 
are opened, and have been worked for the supply of the railroad company 
and for transportation elsewhere. 

Among the best known of the mines in this series are what are known 
as the " Carbon Hill Mines," near Palestine. These are opened on Coal 
No. 6, which is here about four feet in thickness. As through most of 
the county, and in western Pennsylvania, this coal seam (the Upper 
Freeport) is separated, by the fire-clay only, from the "White" or "Free- 
port limestone," about fifty feet above .No. 6, the interval being filled by 
shale and sandstone. Coal No. 7 is found three feet in thickness, and of 
very good quality. It has been worked now for some time at Palestine, 
in the mine of Messrs. Lawtons & Bye, formerly Burnett & Joy. Above 
it the hill-tops are composed, mainly, of gray shale, with some layers of 
red shale, which mark this as a portion of the Barren Measures. 

The following is a section of the coal strata in the vicinity of Palestine : 

FT, IN. 

1. Gray and red shale .. . . 70 .0 

2. Coal 3 

3. Fire-clay , 6 

4. Shale..... . 15 

5. Sandstone 12 

6. Shale ... 6 

7. Coal(No. 6) ..... 4 6 

8. Fire-clay , mined for use 6 to 8 . 

9. Limestone 2 to 4 

10. Shale and sandstone, containing thin seam of coal 27 

11. Coal . 1 

12. Fire-clay 3 

13. Limestone 4 

14. Shales 70 to 80 

15. Blue limestone 1 to 2 

16. Gray shale, with iron ore 1.... 30 

17. Black shale, with thin seam of coal - 4 

18. Fire-clay 5 

19. Gray and blue shales, with much iron ore, to Leslie's Eun 15 

In the north-eastern part of Columbiana county, in the townships of 
Salem, Fairfield, and Unity, the hills often contain Coal No. 6 near their 
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summits, but. it is generally thin. Below this. Coal No. 5 is either want- 
ing or too thin to be workable ; still lower, and generally near the level 
of the. valleys, is Coal No. 4, which is sometimes cannel, sometimes part 
cannel and part cubical coal, and in still other localities, as at Leetonia, 
Washing'onville, etc., is a thin but very pure bituminous coal. 

At Unity coal has been struck in a well near the saw-mill, sixty-two 
feet below the surface at Unity Center, which is about two hundred feet 
above Palestine. No facts were furnished which would serve for the 
identification of the coal. In section 16, Unity township, at Davis's 
Mine, coal is worked sixty feet below the surface. It is about five feet in 
thickness, in two benches, the upper two feet three inches, cannel, the 
lower two feet nine inches, bituminous. From its altitude, this coal was 
supposed to belong to a different seam from the cannel so generally worked 
in the southern townships of Mahoning county, but from the character 
of the coal this would seem to be the most natural inference. 

At Leetonia CoalNo. 4 is quite largely mined, and forms the basis of 
an extensive iron industry in this locality. It is only from twenty- 
eight to thirty inches in thickness, but is remarkably pure, and makes 
a coke of superior quality. 

At the coal works of the Cherry Valley Iron Company, at Leetonia, 
the coal is mined by a slope, at the depth of seventy feet from the sur- 
face. It is here twenty-eight inches in thickness, in two benches, the upper 
one eight inches thick, the lower one twenty. It is overlain by black 
and gray shale which contains a notable quantity of iron, as is usually 
the case at this horizon. One mile east of Leetonia, on the Pittsburgh, 
Fort Wayne and Chicago Railroad, a new mine has just been opened on 
Coal No. 4 by Messrs. Delo, Van Fleet & Co., in which the coal appears 
to be of very good quality. It is thirty-three inches in thickness, with 
three inches of cannel on the top, and this overlain by the usual heavy 
iron shale. 

At the nail factory at Leetonia a well has been bored, nominally for 
water, but possibly for gas, or with a view to reach Coal No. 1. A care- 
ful record is being kept of this boring, which, it is said, will be carried 
down several hundred feet. The results of this experiment may be of 
great importance to the localities where it is, made. 

At Washingtonville Coal No. 4 lies twenty feet higher than at Lee- 
tonia. Its associated strata are : 

FT. IN. 

1. Gray shale -•-.- 

2. Shale, with iron ore 2 

3. Black shale 1 5 

4. lilackband iron ore - to 10 

5. Coal, upper six inches slaty 2£ to 2£ 
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A few feet below is Coal No. 3 ; from three to four feet in thickness, 
rather soft and sulphurous; its limestone lies just above it. 

At Salem the railroad station is six hundred and twenty feet above 
Lake Erie, and the hills on the south rise considerably higher. These 
contain Coal' No. 6 from three to five feet in thickness, but it is sparingly 
mined and only for local use. Its limestone is found under it, and is 
conspicuously shown on the road from Salem to New Lisbon. Within 
the town limits of Salem a shaft has been sunk to the depth of two 
hundred and seven feet, The section obtained is as follows: 

FT. IN. 

1. Earth : 9 7 

2. Red slialy sandstone i 9 

3. Black fell ale 1 6 

4. Slaty coal «, . . 6 

5. Sandstone „ 39 

6. Black shale x 20 6 

7. Gray shale 21 4 

8. Coal, Leetonia seam (No. 4) . ..... 2 6 

9. Fire-clay...; , n 9 

10. Gray sandstone „ „. l 5 

11. Clay shale......... 3 6 

12. Gray sandy shale 20 S 

13. Blue calcareous coal, with shells ;.... 2 

14. Coal, with parting of two inches one foot from bottom (No. 3) 5 

15. Fire-clay . 1 9 

16. White sandstone (5 3 

17. Clay shale .. . 7 8 

18. Black shale l 

19. Coal.............. : 1 6 

20. Fire-clay 20 3 

21. Iron ore «... 1 

22. Shale 13 3 

23. Dark sandrock 6 7 

In the above section the Leetonia ooal is the first workable seam pene- 
trated. It is here similar in character to what it is at Washingtonville 
and Leetonia, bat somewhat less pure. The thicker coal below is of 
inferior quality, containing more sulphur, but serves a good purpose for 
steam and household use. The upper coal has been quite largely coked, 
but has not produced a fuel equal in quality to that made at Leetonia, 
and the working of the mine has, for this reason, been temporarily sus- 
pended. The use of the coal taken from the Salem shaft has also been 
limited by the sale in the town of the coal mined at Alban}^, in the 
edge of Mahoning county. The latter coal is the Leetonia seam, here of 
unusual thickness and excellence. It is to be regretted that the boring 
which preceded the sinking of the Salem shaft had not been carried 
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one hundred and fifty feet lower in order to reach the horizon of the 
Briar Hill coal. By attaching a drill to the machinery now standing at 
the shaft, a boring could be made to the depth necessary to re^ch Coal 
No. 1 with very little expense, and it is to be hoped that this exploration 
will be attempted, since it might crown with success an enterprise upon 
which much capital has been expended, and which, up to the t present 
time, has not been remunerative. 



Analyses of Coals, Clays, and Iron Ores from Columbiana County. 

Analyses of Coals. 

No. 1. Whan or No. 5 Coal, New Lisbon Coal Co., New Lisbon, sent by H. C. Bowman. 

2. No. 3 Coal, top of C. H. Andrews's mine, above New Lisbon. 

3. " middle " " 

4. " bottom " " 

5. Strip Vein, Saline ville. (No. 7.) 

6. Big Vein, " lower bench. 

7. " "\ top '" 

8. Lowest seam (Roger's), Salineville. 

9. Dyke's coal, Middleton, top bench. 

10. " " lower bench. 

11. Achor coal, ' " " 

12. ." " 

13. Coal from W. Nelson's mine, New Lisbon, 

14. From William and John Burt's mine, 3 ft. 2 in., north-east ^ 

corner section 15, Middleton township. 

15. From Durk and Burson's (No. 6), 4 ft. 4 in., section 15, Mid- 

dleton township. 

16. From Isaac Dyke's (No. 6), 4 ft., section 22, Middleton town- 

ship. 

17. From Booth and Knight's, Hartford, 3 ft., section 13, Mid- 

dleton township. 

18. From Isaac Booth's mine, 3 ft. 6 in., center section 15, Mid- 

dleton township. 

19. From Carbon Hill Coal Co. (No. 6), section 25, Unity town- 

ship. 

20. From Joy, Root & Burnett's min]e (No. 7), section 36, west 

half Unity township. 

21. Cannel coal, P. Y. Brown, Achor. 

22. Upper coal, bottom bench, Salem Shaft* (No. 4.) 

23. " top " " 
24/ Bottom coal, Salem Shaft. (No. 3.) 

25. I. Milburn, bottom bench, New Chambersburg. (No. 6.) 

26. " top " " " 

27. No. 6, Hanover Station, Ruder's bank. (No. 6.) 

28. No. 1, J. Hayes, below Salineville. 



Specimens sent 
by P.G.Brown, 
of East Pales- 
tine. 
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Analyses of Iron Ores. 

No. 1. Iron ore, New Lisbon, sent by H. C. Bowman, shell of ore. 

2. Nucleus of iron ore, " 

3. Lesley's Run, Middleton township, 12 to 14 feet. 

4. Daniel Harbaugh, New Lisbon. 

5. Nodular ore, Ted Garder farm, highest bed. 

6. Falke farm, No. 1, A. N. L. R. R. 

7. , " No. 2, " 

8. • " No. 3, 

9. Black ore, Falke farm, No. 4, A. N. L. R. R. 

10. Blackbaud ore, Falke farm, Little Beaver. 

11. Kidney ore in blackband, Arter farm. 

12. Ore bed over coal, McClymond, New Lisbon. 

13. Nodular ore over coal, Whistler's, Washington ville. 

14. Hill-top, Wellsville. 

15. One foot thick, with Coal No. 4, one mile above New Lisbon. 

16. George Morrison's, Liverpool. 

17. Oolitic ore, below Creek Vein, New Lisbon. 

18. Blackband, over Coal No. 7, Garver Post-office. 
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Analyses of Coke. 

No. 1. Coke from Big Vein coal, yields 56 per cent., Salineville. 

2. Coke from coal of John Hayes, Salineville. 

3. Coke from coal of Upper seam, Salem. 

Carbon _ . 

Hydrogen 

Sulphur 

Ash 



1. 


2. 


3. 


82.31 


81.30 


82.80 


0.55 


0.34 


0.32 


2.24 


2.88 


2.44 


14.90 


15.00 


14.20 



100.00 100.00 100.00 



Analysis of Coal Ashes. 
From coal of Joy, Root & Burnett's mine, section 36, west half Unity township. 



Silicic acid 

Iron sesquioxide ...... 

Alumina 

Lime . 

Magnesia 

Potash and soda 

Phosphoric acid 

Sulphuric acid 

Sulphur (combined) . 
Chlorine ' " 



r oent. of 
ash. . 


Per cent, of 
coal. 


46.52 


2.326 


12.15 


0.608 


36.80 


1.840 


1.59 


0.079 


0.12 


0.006 


1.86 


0.093 


0.25 


0.012 


0.10 


0.005 


0.35 


0.018 


trace. 


trace. 



99.74 



4.987 



Analyses of Fire-clays. 

No. 1. Daniel Harbaugh, No. 1, New Lisbon. 

2. " No. 2, " 

3. Robinson's farm, New Lisbon. 

4. Strip Vein, Salineville. 

5. Under Coal No. 3, C. C. Thompson, Liverpool. 

1. 

Silica ........-.....: 60.70 

Alumina » 37.20 

Lime „ . . . 1.55 

Magnesia „■ . _ 0.36 

Water 

Fixed alkali „.„„. 



99.81 



2. 


3. 


4. 


5. 


52.10 


58.25 


60.35 


62.80 


38.50 


27.19 


28.95 


26.40 




3.26 


trace. 


1.00 


1.60 


1.10 


1.10 


0.40 


0.51 


0.97 


0.60 


0.54 


7.25 


8.55 


6.10 


6.30 








2.66 


2.65 



>.96 99.32 99.76 100.09 



132 GEOLOGY OF OHIO. 

Analysis of Waterlime. 

From New Lisbon, sent by H. C. Bowman. 

Silica ._....„ ........ .......... 5.80 

Alumina -. . . 8.20 

Carbonate of iron. „..,... 14.50 

" lime 69.30 

" magnesia...... .' 1.86 

99.66 

In .conclusion, I take pleasure in expressing my obligations to Messrs. 
James Farmer and John Hayes of Cleveland, Dr. J. A. Lindsley of Saline- 
ville, Mr. H. C. Bowman and Messrs. Mathers and Zippernik of New 
Lisbon, Mr. P. Y. Brown of Achor, and Mr. J. T. Chamberlin of Pales- 
tine, for much valuable assistance while prosecuting the survey of the 
county. 
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CHAPTER LVIII. 

REPORT ON THE GEOLOGY OF PORTAGE COUNTY. 



BY J. S. NEWBERRY. 



SURFACE FEATURES AND DEPOSITS. 



Portage county lies entirely on the watershed which separates the 
breams that flow into Lake Erie from the tributaries of the Ohio. Its 
central portion rises to an altitude of six hundred and eighty-five feet 
( above the Lake, while the valleys by which its surface is diversified de- 
scend about three hundred feet lower. The highest point of the county 
is near the line of the Cleveland and Pittsburgh Railroad, between 
Rootstown and Atwater, while the lowest is in the valley of the Mahon- 
ing, below Garrettsville. 

When first entered by s the whites, the county was covered with an un- 
broken sheet of primeval forest, consisting, on the lower and more level 
portions, of beech and maple; of oak, chestnut, etc., on the higher and 
drier lands. 

Though underlain by rocks of diverse character, the surface is mainly 
formed by a sheet of clay, which has given a peculiar character to the 
agricultural pursuits of the inhabitants, and has made this a portion of 
the great dairy district of the Western Reserve. 

In some localities on the northern and western slope of the watershed" , 
but near its summit, are heavy beds of gravel, forming swells ,of the sur- 
face, or even rounded hills of considerable altitude. Typical examples of 
these may be seen in Randolph, Rootstown, Sufheld, Franklin, and Brim- 
field, and near Earlville, on the lines of the two railroads which pass 
through the county. In the basins inclosed by these gravel hills and: 
ridges lie most of the lakes and peat bogs of the county. These gravel, 
hills constitute an interesting feature in the surface deposits, and will be 
found described in the first chapter of Vol. II, under the head of Karnes. 
I have ascribed them to the action of waves on the Drift deposit of the 
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shore and shoals which formed the margin of the great inland sea that 
once filled all the basin of the lakes. 

In the northern part of the county the Drift deposits are generally 
of sd great thickness as to cover and conceal the underlying rocks. 
Wherever exposed to view, the rock surface is found to b6 planed and 
grooved by glacial action, and usually the overlying clay may be desig- 
nated as a bowlder clay, since it contains masses of rock derived from 
neighboring sources, with smaller and usually scratched and worn frag- 
ments brought from distant localities. This clay is. unquestionably the 
material ground up by the great glacier which once covered Northern 
Ohio, pushed forward by its advance, and left in an irregular sheet upon 
the rocky foundation in its retreat. In some places the clay is finer, 
without gravel or bowlders, and is accurately stratified by the action of 
water. 

Immediately beneath the soil, or projecting above the surface, are 
found many transported bowlders, frequently of large size, composed of 
granite, greenstone, and other crystalline rocks, evidently of foreign ori- 
gin, and apparently derived from the highlands north of the great lakes. 
These bowlders are rarely found deeply buried in the Drift, and, as I have 
elsewhere shown, must have been floated by icebergs from their place of 
origin, and dropped into their present position. Some of the superficial 
gravels which overlie the bowlder clay seem to have been transported by 
the same agency. 

As a whole, the soil of Portage county is productive, and although, from 
its tenacious character, and the dense growth of forest by which it was 
covered, it has required much patience and labor for its subjugation, this 
task has been well and thoroughly performed by the intelligent and in- 
dustrious population into whose possession it came; and it has repaid 
their efforts by a constant and generous support through the last half 
century. 

In common with the other portions of the great divide on which Por- 
tage county is located, its rolling surface forms numerous local, basins, 
many of which have been, and some still are, occupied by lakes. Of 
these lakes, West Pond, Brady's Lake, and Lake Pepin in Franklin, 
Mud Lake, Sandy Lake, and Muzzy's Lake in Rootstown, and Fritch's 
Pond in Suffield, may be cited as examples. These lakes are supplied by 
springs which flow through the Drift gravels, and their water is usually 
clear and pure ; they contain great numbers of fine fish, and are also in- 
teresting and beautiful features in the scenery. Some of these basins, 
formerly occupied by water, have been gradually filled up by the growth 
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of vegetation, and now exist as swamps underlain by peat. One of the 
best known of these is near Ravenna, where considerable peat has been 
cut and manufactured. There is another and still more extensive peat 
marsh in Brimfield, and small ones occur in nearly every township. 
Usually these peat bogs are occupied with Sphagnum (the peat-producing 
moss), cranberry vines, huckleberry bushes, and larches, and they are 
often known as tamarack or huckleberry swamps. The peat in these 
swamps is not unfrequently underlain by shell marl, and both these are 
capable of being used with profit by the farmers as fertilizers. It is also 
probable that the canberry may be successfully cultivated on the swamp 
surfaces. In the Eastern States the cultivation of cranberries has proved 
to be highly remunerative to those engaged in it, and there seems no 
good reason why the same success should not be attained by the inhab- 
itants of those* portions of Ohio where the cranberry grows spontane- 
ously, and where there are marshes which are well adapted to its culti- 
vation. 

Striking and typical examples of the glacial furrows which have been 
referred to above may be seen on the hill near the house of Mr. Theodore 
Clark, in the township of Edinburgh. The direction of the striae is here 
N. 60° E. The rock is a sandstone, overlying the lower seam of coal. 
Near the center of Palmyra is a still better exhibition of glacial marks. 
On the hill, three quarters of a mile west of the center, the bearing of 
the furrows is N. 30° E. In the town of Palmyra, on a surface of sand- 
stone exposed in front of Mr. Wilson's store, the traces of glacial action 
are very conspicuous ; the rock surface being planed down very smooth, 
and marked with scratches and furrows, of which the direction is N. 
26° E. In many other parts of the county similar ice inscriptions may 
be observed, chiefly on the surfaces of' the beds of sandstone, as they are 
better retained on this indestructible material than on the softer or mor® 
soluble rocks. 

The bowlder clay which overlies the glaciated surface varies consider- 
ably in appearance in different localities, according to the exposure and 
drainage to which it has been subjected, ani the local circumstances 
which controlled its formation. In the valleys it will be found to be of a 
bluish color throughout. On the higher lands the upper portion is fre- 
quently yellow, sometimes down to tne depth of ten or twelve feet, while 
the lower, portion is blue or gray. This difference I attribute to the oxi- 
dation of the iron contained in the clay, where it has been exposed to 
the air and to surface drainage. The number and character of the peb- 
bles and bowlders contained in the clay also varies much in different 
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localities. In some places, as near Campbellport, the Drift deposits are 
largely made up of angular or little-worn fragments of sandstone, torn 
from their beds in the immediate vicinity ; while in places remote from 
such outcrops' of the harder rocks, the stones contained in the clay are 
small, much worn, and many of them are composed of granite, etc., 
brought from the region north of the lakes. 

On the highlands the gravel beds referred to above rest sometimes on 
the bowlder clay, but perhaps oftener on the underlying rock, showing 
that the causes which produced the accumulation of gravel generally 
removed all the clay. Where the gravel beds overlap the bowlder clay, 
the materials which compose them seem to have been washed back from 
the higher grounds. It will be noticed that the pebbles in the gravel 
beds are well rounded and often irregulary stratified, while those found 
in the. bowlder clay are sub-angular, scratched, and worn, but rarely 
rounded. It is evident, therefore, that the gravels have been subjected 
to a triturating action quite different from that exerted by glaciers on 
the materials which they move. The facts show, farther, that water, either 
in shore waves or in river currents, has been the agent by which the 
pebbles of the gravel have been rounded; and as it is difficult to conceive 
of any currents which could leave beds and hills of gravel such as are 
found along the divide between the' waters of the Lake and the Ohio, I 
have been led to consider these deposits as the effect of shore-waves, 
when the Lake basin was filled to this height, on the bowlder clay and 
other Drift material which once covered the underlying rocks. It is pos- 
sible, too, that the drainage from the glacier, when it filled the lake 
basin and was melting along its southern edge, contributed to the wash- 
ing of the clay and the rounding of the pebbles. In this view the gravel 
hills and sheets which cover so much of the great divide which crosses 
the State may be compared to the terminal moraines of existing glaciers, 
but in no moraine of which I have any knowledge are the pebbles and 
bowlders nearly so well rounded as in the deposits under consideration; 
and I am, sure all who will carefully examine these will agree with me 
that free and swift, moving water, in large quantity, has been the chief 
agent in producing the phenomena exhibited. Along certain lines lead- 
ing from the summit of the watershed to the Ohio, both east and west of 
Portage county, there are belts of gravel and bowlders, which mark, as I 
conceive, broad and long-existing drainage channels, by which the 
plus water of the lake basin flowed through certain waste-weirs cut in 
the watershed, escaped southward, but the gravel hills of Portage county 
can hadly be referred to such a cause. 
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GEOLOGICAL STRUCTURE. 

The number and relative positions of the strata which come to the 
surface within the limits of Portage county will be seen at a glance by 
reference to the section given below : 

FT. 

1. Superficial clay and gravel 10 to 100 

2. Shale and sandstone ,..._ 50 

3. Limestone to 4 

4. CoalNo.4 1 to 5 

5. Fire-clay 3 to 4 

6. Shale and sandstone 25 to 30 

7. Limestone to 4 

8. Coal No. 3. 1 to 3 

9. Fire-clay r . 3 to 12 

10. Shale .J 20 to 50 

11. Coal No. 2....... Oto 1 

12. Sandstone 50 to 100 

13. Shale Oto 50 

14. Coal.No.l.. Oto 5 

15. Fire-clay „. 3 to 5 ' 

16. Shale and sandstone 25 to .50 

17. Conglomerate 100 

All the rocks enumerated in the preceding section belong to the Car- 
boniferous system, of which they represent two members, viz., the Con- 
glomerate and the Coal Measures. The area of the county is about 
equally divided between the two formations. All the northern half has 
the Conglomerate for. its surface rock, though it is generally deeply 
buried by Drift clays. It is f ally exposed in the valleys of the Mahoning 
and Cuyahoga. The trough of the latter stream is cut in the Conglom- 
erate all the way from the point where it enters the county, in Hiram, 
to its place of exit, on the west side of Franklin. The Conglomerate is 
well seen in Mantua and Garrettsville, and still better in Franklin and 
Nelson. In all these localities it exhibits essentially the same charac- 
ters, viz., a coarse, drab-colored sandstone, in places thickly set with 
quartz pebbles from the size of a pea to that of an egg. In some places, 
as in Windham, the stone it furnishes is finer^ whiter, and more homo- 
geneous, and would answer admirably for architectural purposes. As a 
general rule, however, it is rather coarse for all fine work, but furnishes 
a strong and durable stone, well adapted to bridge-building, cellar walls, 
and, indeed, to all plain and massive masonry. 

Near Kent certain layers of the Conglomerate have been found, w'hich 
are white enough to serve for the manufacture of glass. The coloring 
matter of the rock is usually iron, and it here contains much less than 
usual. 



138 GEOLOGY OF OHIO. 

The best sections of the Conglomerate found in the county are in Nel- 
son, where its entire thickness is shown — one hundred and seventy-five 
feet — and it forms bold escarpments, which constitute the western bound- 
ary of the valley of Grand River. These escarpments are known as the 
Nelson Ledges. They afford the most picturesque scenery to be found in 
the county, and are noted places of resort for the inhabitants of the sur- 
rounding region. In the extreme north-eastern corner of the county an 
island of the Conglomerate has been cut off by erosion from the main 
plateau. Though less bold in its outline, it has the same topographical 
character and relation as Little Mountain, in Lake county. 

At the base of the Nelson Ledges the Cuyahoga shale is imperfectly 
exposed. This is the upper member of the Waverly formation, and will 
be found fully described in the reports on Cuyahoga, Summit, and Trum- 
bull counties. A few years since quite an excitement was raised by the 
reported discovery of gold at the Nelson Ledges. As is usual in such 
cases, stock companies were formed, and many dreams of wealth were in- 
dulged in by those who obtained shares of the stock. It is hardly neces- 
sary to say that these dreams have passed like "the baseless fabric of a 
vision." The excitement was caused by the discovery of iron pyrites in 
certain beds of the Conglomerate — another of the innumerable examples 
of the mistake of "fool's gold" for true gold. A little knowledge of 
geology would have prevented this error, and would have taught the 
sufferers that gold could never be found in paying quantities in Portage 
county. That minute particles may sometimes be detected in the super- 
ficial gravels is very probable*, since these gravels are largely made up of 
quartz pebbles, which are only rolled masses of the quartz veins con- 
tained in the crystalline rocks of the Canadian highlands, and which 
frequently carry a little gold. It is also' probable that with sufficient 
care in searching for it, an infinitesimal quantity of gold might be de- 
tected in the Conglomerate, as the quartz pebbles it contains were doubt- 
less derived from the same source with those to which I Have already re- 
ferred; but it may be confidently predicted that the precious metal will 
never be obtained from either of the sources mentioned in sufficient 
quantity to compensate the most idle and worthless member of the com-, 
munity for any time he may spend in its search. 

COAL MEASURES. 

Coal No. 1.— Nearly three-fourths of the surface of Portage county is 
underlain by -coal-measure rocks, and they once covered its entire area. 
From the valleys of the Mahoning and Cuyahoga they have been re- 
moved by erosion, so that in the northern part of the county they are re- 
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stricted to a small island west of the river, in Mantua, and a narrow arm 
which projects from Freedom northward, through Hiram, into Geauga. 

In the northern part of Portage county the Drift deposits are so thick 
as to hide the outcrops of the coal rocks, and it is here very difficult to 
trace the line along which the edge of the lowest coal seam should be 
found. It is probable that coal, in greater or less thickness, underlies 
the principal part of Hiram, the western half of Shalersville and Ra- 
venna, and the south-western corner of Windham. The northern and 
southern portion of Paris, and nearly all of Charlestown, lie above the 
horizon of the lower coal, as do most of Palmyra, Deerfleld, Brimfield, 
and Suffield. 

Along a belt running through the central part of the county, the land 
is high enough to carry the second and third seams of coal from the bot- 
tom. With this breadth of coal area it would at first sight seem that 
Portage county should produce as large an amount of coal as Trumbull, 
and much more than Summit, but up to the present time the coal pro- 
duction of the county has been exceedingly small. This arises from the 
fact that the margin of the lower coal (Coal No. 1) is so generally covered 
with Drift that it does not show itself at the surface in many localities, 
and also that this coal here, as in the Mahoning Valley, lies in detached 
basins of limited extent, and is entirely absent over large areas from the 
place where it belongs, or is so thin as to be of little value. We may ex- 
pect, however, that important basins of the Briar Hill coal will be found 
within the limits that have been marked out. Were it not for the Drift 
it would be easy to follow the outcrops of the rocks, and knowing just 
where to explore by digging or boring, to determine the presence or ab- 
sence of the coal. In the present circumstances, however, even where 
coal may be supposed to exist, it can only be detected by boring blindly 
through the Drift deposits. In many places these will doubtless be found 
so thick as to cut out the coal, though the' surface may be considerably 
above the coal level. Even where the rocks which belong above the coal 
may be found in place, from the irregular distribution of this seam, the 
chances are more than equal that the result of boring will show it to be 
absent,- or too thin to have any economic value.- Since, however, the 
coal of this stratum is so excellent, it will be the part of wisdom for all 
those who own territory lying within the lines I have traced to make 
such explorations as may determine whether or not they are in posses- 
sion of some portion of this great source of wealth. The level of Coal 
No. 1, in the northern half of Portage county, varies from five hundred 
to six hundred feet above the Lake. The dip being toward the south, 
the coal sinks rapidly in that direction, and rises correspondingly toward 
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the north. At Kavenna the place of the coal is probably not far from 
the level of the intersection of . the Cleveland and Pittsburgh and Atlan- 
tic and Great Western Railroads, or about five hundred feet above Lake 
Erie. 

Coal No, 1 has been opened, and is now quite extensively mined, in 
Palmyra. It here exhibits the same general features, both as regards 
thickness and quality, as the coal of the neighboring counties of Mahon- 
ing and Trumbull. The coal mining of Palmyra is principally done by 
the Western Reserve Coal Company, to a member of which company, 
Mr. W. B. Wilson, of Palmyra, I am indebted for much valuable inform- 
ation concerning the operations of his own company, and in regard to 
other developments of coal made in this township. The coal mined by 
the Western Reserve Coal Company is reached by a shaft which is eighty- 
one feet deep to the coal, or ninety-five feet from the tip. It is reported 
that in sinking the shaft eighteen feet of earth was first passed through; 
and then sixty-three feet of rock, mainly shale, in which were two strata 
of "kidney" ore. The coal varies from two to four feet in thickness, 
being thickest in a "swamp" which runs north-west and sou N th-east in a 
tortuous course. On each side of this crooked basin the coal rises and 
thins, and is worked to the thickness of two feet. The company is taking 
out about four thousand tons per annum, selling it at the mine at three 
dollars per ton. The coal is of excellent quality, being very free from 
sulphur, and containing little ash. It is a block coal, finely laminated 
with charcoal seams, and is not surpassed in quality by any coal in the 
State outside of the Mahoning Valley. According to our barometric 
measurements by a single line of observations, the center of Palmyra is 
one hundred and twenty feet above Ravenna Station, or six hundred and 
fifty feet above Lake Erie. The tip of the coal company's shaft is four 
hundred and thirty feet above Lake Erie, and the coal three hundred and 
thirty-five feet above the Lake. Owing to the variability of the barom- 
eter, these figures can not be relied upon as absolutely correct. The West- 
ern Reserve Coal Company has two hundred acres of coal land in the 
eastern part of Palmyra, on the center road. How large a part of those 
two hundred acres is underlain by co&l of workable thickness has not yet 
been ascertained. Other companies have been making explorations in 
this neighborhood, and report about two hundred acres of good coal land 
in addition to that before mentioned. 

In the north-western part of the township some three hundred acres of 
coal property are said to have been tested, and the coal is reported to be 
from three to four feet in thickness. Coal has also been found in the 
north-eastern and south-western parts of the township. We thus have 
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good reason for believing that a somewhat extensive basin, or series" of 
basins, of the Briar Hill coal exists in and about Palmyra, but years of 
exploration will be required before it will be known what the connection, 
limits, and value of this coal field are. 

From the shaft in Palmyra the coal extends west and south to an un- 
known distance, and possibly reaches under much of -the central and 
southern parts of the county. Since the place of Coal No. 1 is from two 
hundred to two hundred and fifty feet below the surface over a consider- 
able part of the higher land, it is apparent that most of the boring yet 
done has formed no test of its presence or absence. 

In the valley of the Mahoning, in Deerfield, an outcrop of coal may be 
seen which was supposed by Mr. Read, who examined it, to be the Briar 
Hill coal. It is, however, only about a foot in thickness, and it is prob- 
able that it is the next seam above. A boring of limited depth would 
decide the question. In Brimfield and Suffield there is a large amount 
of territory which deserves more careful exploration than it has yet re- 
ceived. Here the land rises to one hundred and fifty feet above the level 
of the coal, but the surface is generally occupied by Drift. Little is 
known of the nature of the underlying rocks, but from the relation 
which this district holds to the coal basins of Tallmadge and Springfield, 
in Summit, there is great probability that sooner or later good deposits 
of coal will be found here. It should be borne in mind, however, that 
from the circumstances which I have fully explained in the report on 
the geology of Summit, the lower coal is oftener absent than present in 
the place where it belongs, and it is, therefore, to be expected that a 
large part of the trials which may be made here will result in disap- 
pointment. 

At Limaville, on the southern line of the county, Coal No. 1 has been 
struck in borings by Dr. J. A. Dales, at the depth of about one hundred 
and seventy feet, or less than three hundred and fifty feet above the Lake. 
According to the reports by Dr. Dales,' the coal has here a thickness of 
over four feet. Analyses prove that it has the purity and physical char- 
ater of the Mahoning Valley coal. Should a considerable area in this 
vicinity be found to be underlain by Coal No. 1, it would be difficult to 
exaggerate the importance it would assume among the wealth-producing 
elements of the county, and it is sincerely to be hoped that the examina- 
tions begun here will be carried through the townships lying north, 
until this important question shall be definitely settled. 

Coals Nos. 3 and 4. — By reference to the general section of the rocks of 
the county (page — ) it will be seen that ' at a distance from the lower 
coal — generally from fifty to seventy-five feet — a thin seam occurs. This 
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has no value in this part of the State, and requires here no further 
notice. 

From one hundred and fifty to two hundred feet above Coal No. 1 two 
other seams come in, which are sometimes of workable thickness. These 
we have designated as Coals No. 3 and No. 4. They are separated by a 
distance of thirty to fifty feet, and are usually both overlain by lime- 
stone. Sometimes, however, one or both of the limestones are replaced by 
shale. These coal seams, here as elsewhere, have proved to be quite 
irregular in their thickness, although in a general way continuous from 
Portage through Summit, Stark, Wayne, Holmes, Coshocton, etc., to and 
beyond the National Road. Both these coals may be seen in the north- 
eastern corner of Atwater, where the north and south road crosses a small 
stream, and not far from the locality where so much fire-clay is dug. 
Here the limestone of No. 3 shows in the bed of the brook at a levpl of 
twenty feet above the railroad at Atwater, or five hundred and eighty 
feet above Lake Erie. It is about four feet in thickness, and, as usual, 
has iron ore over it. The coal beneath is only a few inches thick. Some 
twenty feet above the limest6ne Coal No. 4 is seen in the road, here ap- 
parently four feet thick, but with scarcely any covering. No limestone 
is visible over it. 

In Limestone Ridge, in Freedom, both these strata are shown. The 
upper one is thin, but is overlain by limestone, which is here burned for 
quicklime. Coal No. 3 is seen in the road at the south end of Limestone 
Ridge ; as usual, it is underlain by a thick bed of fire-clay. 

On the farm of Wilson Davidson, about half a mile distant from the 
last-named locality, this coal has been mined, though not largely, for a 
number of years. It is here about twenty-two inches thick. From the 
fact that this seam was represented as Coal No. 1 by the geologist who, 
when connected with the first Geological Survey of the State, made an 
examination of this region (Annual Report of 1838, p. 59), no thorough 
exploration has ever been made of the strata below it. Possibly 'such ex- 
plorations would have been fruitless, as the lower seam is so frequently 
absent from its place; but as the true position of Coal No. 1 is at least 
one hundred and fifty feet below Mr. Davidson's coal, it is evident that a 
large area in the vicinity dererves examination by deep boring. Con- 
siderable money has been spent in boring in Freedom, but, so far as I can 
learn, none of the wells have been carried deep enough to determine the 
presence or absence of the lower coal. One well bored on Limestone 

Ridge is reported to have furnished the following section : 

ft. m. 

1. Earth , 14 

2. Limestone 3 

3. Shale.. 54 
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FT. IN. 

4. Coal 1 10 

5. Fire-clay , ? 

6. Sandrock 30 ' 

7. Shale 10 

v 

In this boring the upper limestone coal was absent, or so thin as not to 
attract notice. The lower limestone was absent, as seems to be the case 
generally in this vicinity. The place of the lower coal was not reached 
by from seventy- five to one hundred feet. Another hole was bored by 
Wm. Crannage, for Mr. Geo. Worthington, of Cleveland, without finding 
the coal sought for, but was almost certainly not carried to a sufficient 
depth. 

A well sunk near the quarries on Limestone Ridge is said to have 
passed through— 

FT. 

1. Limestone 4 

2. Shale, with plants and thin seams of coal 20 

3. Sandrock to bottom. 

Here it is evident that the place of the twenty-two-inch seam was not 
reached. , 

Half a mile north-east of Drakesburgh a well showed the following 
strata : 

FT. 

1. Earth . 14 

2. Shale 30 

3. Sandrock, to bottom 26 

In this well the excavation was probably begun below the limestone 
coals, but it did not descend to the level of the lower coal. 

At Hiram Center a yellow sandrock of the Coal Measures is quarried 
just back of the hotel. South of the Center, about one mile, shale crops 
out in the road below this sandrock. Near this point, but west and on 
higher ground, a well on Mr. Hopkins's land gave — 

FT. 

1. Earth ........ 9 

2. Sandrock 15 

3. Shale, with one foot of coal 40 

4. u Flagstone," to bottom 3 

Stratum No. 4 of this section was called by the drillers " bottom 
rock ;" but in this vicinity no proof should be accepted of having passed 
the place of the lower coal, except reaching the Conglomerate. 

In the south part of Hiram, coal has been taken from a natural out- 
crop twelve to eighteen inches thick, and used by the blacksmiths. 
This is probably Coal No. 1. 
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In going fromT)rakesburgh to Garrettsville the surface descends nearly 
two hundred feet, passing down from a broad ridge or divide, which is a 
marked-feature in the topography, and which stretches connectedly north 
into the center of Geauga county. The top of this ridge, or table, is 
above the coal level from Freedom to Burton, and more or less coal has 
been found in it all the way, although it is usually thin. 

At Garrettsville the Conglomerate is fully exposed, and rises thirty feet 
above the dep6t, or four hundred and eighty-five feet above the Lake. 
Two miles west of Garrettsville the base of the ridge referred to is reach- 
ed, and in the ravine by the road-side the following section is exposed : 

FT. 

1. Coarse sandrock, with some small pebbles . 30 

2. Irregular seam of coal .„ 1 

3. Shale, with bands of sandstone 20 

4. Black shale, with iron . 1 

5. Sandstone to base. 

The top of this section is one hundred and fifty feet above the dep6t at 
Garrettsville, and the coal exposed is probably about the horizon of the 
thin seam, No. 2, the place of Coal No. 1 being below. 

In Mantua there are many natural outcrops of coal, viz., at the rail- 
road cut, north-east of the Corners, a few inches (two to four)thick; a 
mile south of the Corners, on Mr. Blaine's land, sixteen inches,* one and 
a half miles east of the Corners, six to eight inches thick. Three wells 
drilled near each other in this vicinity gave — * 

FT. 

1. Earth... .. 4 

2.\ Sandrock.. 36 to 46 

3. Black shale 20 to 40 

4. Gray shale 2 to 4 

5. Coal 4 to 12 inches. 

6. Sandrock (bottom not reached). 

A boring was made one and a half miles south of the Corners, to the 
depth of one hundred and thirty-six feet, penetrating earth, sandrock, 
and shale, of which the thickness is not known. Coal was found six to 
eight inches thick. 

The center of Charlestown rises to the height of five hundred and sev- 
enty-five feet above the Lake, and an outcrop of coal is visible on the 
King place, in the road leading to Ravenna, and about fifty feet below 
the center. This is evidently the Briar Hill seam. The hill on the op- 
posite side of the valley rises six hundred feet above the Lake, and nearly 
one hundred feet above the coal level, but the coal, if it exists there, is 
concealed. The valleys of the streams in this region are "cut below the 
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coal, and all the highlands should carry it ; but, unfortunately, heavy 
beds of Drift conceal its outcrops, and make the, work of exploration ex- 
pensive and uncertain. 

In the central part of Edinburgh the land is all at least one hundred 
and fifty feet above the coal level. This is proved, not only by barometric 
measurement, but by the explorations made east of the center by Mr. 
G. L. Chapman. He has bored many holes in search of coal, and has 
found it in several. In one place a shaft was sunk with the expectation 
of mining it. The coal, however, was found to be very irregular in thick- 
ness, and the enterprise was not successful. In making these explora- 
tions Mr. Chapman at first supposed that the coal he found was the Briar 
Hill seam, but it is quite certain that the place of Coal No. 1 is at least 
one hundred and fifty feet below the bottom of the shaft. Two beds of 
coal and two of limestone were passed through in some of the borings 
made by Mr. Chapman, all within fifty feet of the surface. The section 
exposed in the shaft referred to is as follows : 

FT. 

1. Surface deposits . 12£ 

2. Sandy shale H-J. 

3. White sandroek 7£ 

4. Shale, sandy above 17-J- 

5. Coal No. 3 . .-.., 3£ 

6. Sandroek and shale „ 4 

7. Fire-clay l-£ 

The upper limestone is said to have been found in an adjacent field. 

A boring made somewhat east of the shaft, and carried to a greater 
depth, affords a much better view of the geological sub-structure of this 
region. The record of this boring is as follows : 

FT. IN. 

1. Surface deposits 20 

2. Shale 4 

3. Limestone ... ..... 3 6 

4. Fire-clay 3 6 

5. Shale .. 3 6 

6. Shaly sandstone 8 

7. Shale 6 

8. Coal... 4 

9. Shale 2 

10. Coal 2 6 

11. Shale 7 

12; Fire-clay i.. 4 

13. Shale. 7 6 

14. Sandroek 54 

15. Shale.... ... r ..... 2 

16. Bluish sandroek 6 

10 
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It will be noticed that in this section a bed of limestone occurs near 
the surface, and that the- lower part of the boring was in a thick bed of 
sandstone. This sandsto'ne is the massive stratum which overlies the 
Briar Hill coal, sometimes coming down to it, and sometimes even cut- 
ting it out completely, but more generally resting upon a bed of shale of 
variable thickness. The place of Coal No. 1 is plainly below the bottom 
of this hole. 

Since my first visit to Edinburgh, Mr. Chapman has continued his ex- 
plorations, and others have- been carried on by Mr. D. W. Goss, but, so 
far, I believe, without very satisfactory results. The many borings made 
show great irregularity in the deposition of the strata here, and it is evi- 
dent that this has been a region through which rapid currents of water 
have swept, which have cut away the coal seams, and deposited sands and 
clays in a very unequal way. This will be evident upon an examination 
of the records of some of the drillings. A well bored one mile north-east 
of the Center gave— 

FT. 

1. Earth 20* 

2. Shaly sandrock . * 6 

3. White sandrock 39 

4. Blue shale . 3 

5. Fire-clay < 1 3 

6. Sbale, with coal streaks , 4 

7. Fire-clay .\._„ 1 

8. Shale 4 

9. Black, coaly shale '.. 2 

10. Shale 3 

11. Fire-elayT . . _ . 2 

12. Shale 37 

13. Very hard sandrock „ 8 

14. Fire-clay. ,. 1 

15. Shale 42 

16. Fine sandrock . _ . . . . 24 

17. Sandrock 3£ 

18. Softshale 3 

19. Fine, Ornish sandrock 45 

20. Gray shale 50 

21. Shale and sandrock 38i 

22. Bluish-gray shale 21 

It is evident that this boring has gone far into the Waverly, and it 
reveals the fact that the Conglomerate is here absent. This is somewhat 
surprising, as in the valley of the Mahoning, only a few miles distant, it 
is fully one hundred feet in thickness. 
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Another well, one-half mile east of the last, gave— 

FT. 

1. Earth . . .'. 1 

2. Soft sandstone . . - . . . . . - . „ .......' , 13 

3. White sandstone 24 

4. Stratified iron ore 6, 

5. Sandrock and shale . . . : . . . 4 

6. Fire-clay . : . . 3 

7. Shale „ 3 

8. Fire-clay 2 

9. Dark shale ................ ............* . 13 

This is evidently not deep enough to afford a satisfactory test. 
A third well, in the north part of the township, east of the "Center 
road, gave — . 

FT. IN. 

1. Yellow clay......................... 10 

2. Blue clay .„.„......„...„.. 40 

3. Sandrock. .. ........... 41 

4. Sandy shale 4 

5. " Flint," very hard '. 6 

6. Sandy shale 12 6 

7. Fine sandrock 26 

This ; also, was probably not deep enough. 

An instructive section is furnished by a well three-quarters of a mile 
east of the Center ; this is— 

FT. IN. 

1. Earth -_. 10 

2. Shelly rock...... " 10 .0 

3. Sandrock „ 40 

4. Clay 4 

5. " Sulphurous" sandrock... n .„ „ „ „ 8 

6. Clay 3 

7. Shaly coal 9 

8. Coal, good ^ 6 

9. Shale 7 

10. Coal, poor 11 

11. Black shale ^ 1 6 

This hole certainly did not reach near the horizon of the block coal, 
but is carried to about the place of the bottom of the shaft, and shows the 
mixed character of the deposits in even a greater degree than the shaft 
section. 

Mr. Goss has sent me sections of three wells bored south of the Center 
to the depths respectively of one hundred and twenty-six and a half, 
eighty-eight, and seventy-eight feet. They show alternations of shale, 
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sandstone, and fire-clay, with a little coal, but do not reach to the place of 
Coal No. 1. 

These explorations indicate that the upper coals are not likely to be 
found in any valuable development in the township of Edinburgh. It 
is to be hoped, however, that under this broad and elevated table-land the 
lower coal will be somewhere found of workable thickness. 

Passing south from Edinburgh the land continues high, and the sur- 
face nowhere comes nearer than one hundred and fifty feet to Coal No. 1 ; 
while in some instances it rises to such a height that the coal must be 
from two hundred to two hundred and fifty feet beneath. 

In Atwater much boring has been done, and coal found, which has 
been opened both by shaft and adit. The explorations made here were 
undertaken on the supposition that the coal, of which outcrops had been 
known, was the Briar Hill seam. This was, however, an error, and there 
can be no question that it is Coal No. 4. The place of Coal No. 1 is far 
below the bottom of the Atwater shaft, and probably below the bottom of 
the deepest well bored in the viciriity. The coal mined at Atwater is- of 
good thickness — from four to five feet — but it exhibits the usual charac- 
teristics of the limestone seams, being of irregular thickness and vari- 
able quality. It is a serviceable fuel for the generation of steam, and is 
a pleasant grate-coal, but from the quantity of sulphur it contains is not 
well adapted to the manufacture of iron. The following analyses of this 
coal, made at the School of Mines by Mr. W. P. Jenney, will indicate 
very fairly its composition. No. 1, upper bench ; No. 2, lower bench : 

No. 1, No. 2. 

Water „.„..,.. 3.27 3.03 

Volatile combustible matter , . . . 26.06 26.42 

Fixed carbon „..„ . 64.50 62.50 

Sulphur. ........... .„!..... 1.52 2.20 

Ash.... 4.65 5.72 

Totals . v.. 100.00 99.97 

At the shaft of the Atwater Coal Company the coal is from four to five 
feet in thickness, in two benches, separated by a bony parting. It is 
overlain by black shale, which contains many discoid shells (Discina). 
In the shale above is considerable granular iron ore, but not of very good 
quality. The shale is succeeded by sandstone, as in all this region. 
The coal is opened by an adit, half a mile east, on lower ground. 

On John Hines's farm, one and a half miles south-east from Atwater 
Center, a shaft has been sunk to Coal No. 4, passing through — 1, surface 
clay; 2, sandstone; 3, black and gray shale; 4, black shale; 5, coal. 
Coal is here four feet six inches in thickness, and, according to barome- 
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ter, lies twenty-six feet below Atwater Station, or five hundred and 
thirty-four feet above Lake Erie. 

About half a mile east the same coal is struck at a depth of eleven 
feet, on the farm of Michael Strong. It here lies ten feet higher than at 
Hines's, while the surface falls off rapidly towards the east. The thick- 
ness of the coal is the same as at Hines's. 

In some of the borings made by Mr. Christy, near the Atwater shaft, 
the coal was found to be cut out by heavy beds of sandstone; no coal 
whatever having been reached in borings carried to a depth of two hun- 
dred feet. It is quite possible, therefore, that in this locality no workable * 
coal exists below Coal No. 4, but it is not certain that the deepest boring 
has been carried to the level of the Briar Hill seam, as the surface of this 
portion of the township is at least two hundred feet above the level. 
From the proximity of the railroad, the Briar Hill coal would have spe- 
cial value if found under these highlands, and it seems very desirable 
that a sufficient number of borings should be made to determine its pres- 
ence or absence. The cost of boring to the depth of two hundred feet 
need not exceed three hundred dollars for each hole, and experienced and 
reliable drillers can be found who will contract to do the work at this price. 
The result of boring at Limaville has already been reported, and this is 
such as to encourage further effort. At Limaville the upper coals are 
found in their proper positions, and Coal No. 1 at its regular level, far below,. 

It is certain, therefore, that the lower seam does exist in this region — at 
t least in basins of limited area — and we may confidently predict that fore- ' 
sight and energy will bring to some fortunate person ample reward by its 
discovery in this part of Portage county. 

FIRE-CLAY. 

As I have stated on a preceding page, the Atwater coal crops out in the 
north-east corner of the township. The lower limestone coal is here very 
thin, but, as usual, is underlain by a seam of fire-clay, which is, perhaps, 
the most valuable in the series. This is apparently the same bed with 
that worked in Springfield, Summit county, and also that which fur- 
nishes most of the fire-clay made into pottery and fire-bricks along the 
Ohio, in Columbiana and Jefferson counties. It also forms the basis of 
an important manufacture in Portage county, as it supplies the mate- 
rial for the potteries at Lima and Atwater. It is chiefly derived from 
John Spire's farm, lot 10, Atwater. The bed is about twelve feet thick 
divided into two layers by a parting of black slate. The upper seven 
feet is not used in the potteries on account of the contained iron. The 
clay generally immediately underlies the soil, and is worked in open 
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pits, but it is in some places overlain by coal about thirty inches in 
thickness. A specimen obtained from the mine or pit (but whether from 
the upper or lower bench is not certain) was analyzed by Prof. Wormley, 
giving the following result : 

Water... . . . 2.00 

Silica .. 79.90 

Alumina .......... 14.60 . 

Iron oxide ...... . .. ..... 1.60 

Lime .._,...... 0.20 

. Magnesia - 0.24 

Alkalies ...... 1.50 

Total..:..... 100.04 

ALTITUDES IN PORTAGE COUNTY ABOVE LAKE ERIE. 

FT. 

Ravenna Station ... .. — ... 530 

Ravenna Town 560 

Rootstown - -. — 550 

Atwater Station 560 

Atwater Center. « 600 

Railroad Summit .* 603 

Topographical Summit, north 685 

Cuyahoga River Bridge 474 

Garrettsville Depot „ ... 455 

Mantua 536 

Drakesburgh „ 635 

Windham 372 

Edinburgh z* 610 

Campbellsport 410 

Charlestown Center 575 

Limestone Ridge 675 

Freedom Station 575 



CHAPTER LIX. 

REPORT ON THE GEOLOGY OP STARK COUNTY. 



BY J. S. NEWBERRY. 



SURFACE GEOLOGY. 



The surface of Stark county is without any striking features. It is 
generally rolling, and along the southern border may be called hilly, 
since the valleys of some of the draining streams are cut to a depth of 
three hundred feet. In most parts of the county the surface is pleas- 
antly diversified by rounded hills, with very gentle slopes, and which are 
cultivated to their summits. The valleys that divide these hills are 
broad and shallow, and rarely show precipitous sides or exposures of 
rock. 

The soil is generally light, often loam, sand, or gravel, and was origin- 
ally covered with a forest composed principally of oak, but in the cen- 
tral portion of the county there were many glades and openings where 
the timber was light. This consisted largely of willow-oak and black- 
jack oak, which formed clumps and islands, separated by spaces over- 
grown with wild grasses, flowers, and scrub oak. From the nature of 
the soil, the farmers of the county have usually been cultivators of grain, 
and Stark has long been famous for its crops of wheat. 

The altitude of the county U from three hundred and fifty to seven 
hundred and fifty feet above Lake Erie ; its eastern portion reaching Up 
on the great divide or water-shed between the Ohio and Lake Erie. 
Like most of the other counties that lie along the water-shed, the sur- 
face of Stark county is dotted over with lakes such as have been de- 
scribed as occurring in Portage county. Of these, Congress Lake, in Lake 
township, Myers Lake, Sippo Lake, etc., may be taken as examples. 
Here, too, as in the adjacent counties, we find many drained or filled lake 
basins, where peat and marl now hold the place formerly occupied, by 
water. 

The extent of this kind of surfaea is, however, not great, as Stark has 
little marsh land, and sin3e it is so abundantly supplied with excellent 
coal, it is soarcely probable that the scattered patches of paat will ever 
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become of importance as a source of fuel. As fertilizers, however, the 
muck and shell marl, to which I have referred, will be of great practical 
value, especially on light and open soils, such as that which covers most 
of the county. It may be important, therefore, for the farmers who have 
patches of swamp upon their land to test them by boring, to ascertain 
whether they are underlain by strata of peat or marl, which may be used 
to cheaply fertilize their fields. A post auger, or an old three-inch car- 
penter's auger welded to an iron rod, will serve admirably for this kind 
of exploration. 

In most parts of Stark county the surface deposits are such as have 



been transported to greater or less distances from their places of origin, 
and it is only on the hills of the southern townships that we find the 
soil derived from the decomposition of the underlying rocks. Numerous 
facts indicate that the county has formerly been traversed from north to 
south by a great line of drainage. This is now imperfectly represented 
by the Tuscarawas River, but it is evident that this, though a noble 
stream, is but a rivulet compared with the flood which once flowed, some- 
what in the direction it follows, from the lake basin into the Ohio. The 
records of this ancient river are seen in the deeply excavated channels, 
now filled with gravel, in the Tuscarawas valley, and between Canton 
and Massillon. In the valley of the Tuscarawas an extensive series of 
borings has been made for coal, and these have revealed the fact that 
this stream is now running far above its former bed, and that it does not 
accurately follow the line of its ancient valley. That old valley is in 
many places filled with gravel, and is now so thoroughly obliterated as 
to give to the common observer little indication of its existence. A few- 
facts will show, however, that this interesting feature in the surface 
geology of Stark county has a real existence.^; The borings made for coal 
east of the present river, in Lawrence and Jackson townships, have in 
many instances been carried below the present streams without reaching 
solid rock, and heavy beds of gravel are found to occupy a broad and 
deep valley, which lies for the most part on the east side of the present 
water course. From Fulton to Millport, and thence to Massillon, many 
borings have been made, and in these, where the course of the auger was 
not arrested by bowlder^, the Drift deposits have often been found to be 
more than one hundred feet in thickness. For example : two wells were 
bored by Mr. E. Roberts, north-east of Millport. In one 'the gravel was 
penetrated to a depth of eighty-four feet without reaching the rock ; in 
the other it was found to be ninety-seven feet in thickness. On the 
farm of Gen. Beatty two wells were sunk for water, within one" hundred 
yards of each other; one reached the rock at about fifty feet; the other, 
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more westerly, is one hundred feet deep, all drift. At the charity school, 
as I learned from' the Hon. A. C. Wales, a well was sunk to a depth of 
ninety feet, through beds of sand and gravel, without reaching the rock. 
An interesting fact connected with this well is that, near the bottom, 
logs of coniferous wood, apparently cedar, were taken out. About a mile 
east of this point, at the mine of J. B. Hawkins, coal is worked, and the 
underlying rocks are covered with a thin coating of earth only. It is 
evident, therefore, that here the east side of the old Tuscarawas valley is 
reached. As the rock is exposed on both sides of the river at Massillon 
and Millport, we see that the river is now running on the west side of its 
ancient trough, and though it here has a rocky bottom, east of its pres- 
ent course the rock would not be found, even at a considerably greater 
depth. Just how deep the ancient valley of the Tuscarawas is in 'this 
section of the county we have no means of ascertaining, but we learn 
from the salt wells bored at Canal Dover that the bottom of the rocky 
valley is there one hundred and seventy-five feet below the surface of 
the stream. Another, and perhaps the most important of these ancient 
lines of drainage, runs between Canton and Massillon. At the " Four- 
mile Switch,' 7 half way between these towns, rock comes near the surface, 
and coal has been worked at Bahney's mine and other places in this 
vicinity. Explorations have been made, which show that between 
"Four-mile Switch" and Massillon is a ridge of rock, which lies between 
two valleys, viz., that through which the Tuscarawas flows, and another 
completely filled, between Massillon and Canton. 

Between Massillon and Navarre the road for the most part lies upon a 
terrace, the surface of which is about seventy- five feet above the river. 
This terrace is part of a plateau, which extends in some places more 
than a mile east of the river. It is composed of gravel and sand, of 
which the depth is not known. On the other side of the Tuscarawas the 
rock comes to the surface, quarries have been opened, and borings for 
coal have been made, which show that for some miles below Massillon 
comparatively little drift covers the rock. It is evident, therefore, that 
the ancient river channel passed under the terrace over which the road 
runs from Massillon to Navarre. Below Navarre the river sways over to 
the east side of its ancient valley, striking its rocky border on the "Wet- 
more tract." Here the gravel-beds, which fill the old valley, are on the 
west side of the river. 

Taken by themselves, these deeply excavated and filled-up valleys 
which traverse Stark county would be somewhat incomprehensible, but 
when considered in connection with other facts of similar character, they 
help to form a record, which, though still somewhat obscured, may, I 
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think, be at least . partially read. In the chapter on Surface Geology, 
Vol. II. , this subject is more fully treated, and I will only say here in 
passing, that these deeply-cut valleys constitute a marked feature in the 
topography, not only of Onio, but of several of the Middle and Eastern 
States. They were, undoubtedly formed when the continent stood at a 
higher level than now ; as, in some instances, they reach below the pres- 
ent surface of the ocean. They were certainly excavated, and by streams 
which, for thousands of years, flowed through them with rapid currents 
on their way from the highlands of the ancient continent to the sea level. 
A subsequent depression of the land filled these valleys with water, 
arrested the flow of the stream, and caused the deposition in their old 
channels of the material transported by their currents. In this way they 
were more or less perfectly filled, and sometimes obliterated. At a still 
later period the continent was elevated to its present level • the lines of 
drainage were again established, and in some instances the accumulation 
of drifted material in the old valleys was partially cut away, leaving 
here and there terraces to mark the ancient level of the flood plain. Of 
these terraces, the one to which I have referred, south of Massillon, is a 
good example. In some cases, however, the old valleys were completely 
filled, and the draining streams following the line of lowest levels were 
turned into some new trough, so that now the old, deserted river-bed ex- 
ists as a deeply excavated trough, filled to the brim with sand and gravel. 
Such channels are not often discovered, except when borings are made 
for oil or coal. Through these means we have now come to know some- 
thing of, a great number of them. As I have mentioned in the report of. 
the geology of Summit county, we have evidence that at one time the 
waters of Lake Erie stood several hundred feet higher than now. This 
is proved by the lake ridges which mark the old shore lines at different 
periods in the descent of the water-level, and also by a series of accu- 
rately stratified clays which once filled^ the valley of the Cuyahoga 
nearly to the summit level. When the water stood highest in the Lake 
it is evident that the line of drainage by the -Niagara was not open, and 
that the surplus w r ater flowed into the Ohio by several outlets or waste- 
weirs. Of these there seems to have been one which connected the val- 
leys of the Cuyahoga and Tuscarawas. Through this waste-weir a flood 
poured across Stark county, and brought down the materials which now 
fill the old valleys, as well as those which compose the gravel beds that 
occupy much of the central part of the county; An examination of these 
gravel beds will show that they are composed partly of * well-rounded 
fragments of the adjacent rocks — usually the sandstones and limstones of 
the Coal Measures — partly of pebbles and bowlders of crystalline rock 
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which have come from the Canadian highlands, and rolled fossils- and 
fossiliferous limestone from the Trenton and Hudson groups in Canada. 
These foreign elements in the Drift, as I have explained elsewhere, were 
doubtless brought by glaciers or icebergs, and were deposited on the sum- 
mit or slopes of the water-shed. They were subsequently transported by 
the current of the ancient Tuscarawas to the localities where they are 
now found, and where they are mingled with rolled masses of the neigh- 
boring rocks. 

GEOLOGICAL STRUCTURE. 

The succession of the rocks which come to the surface in Stark county 
will be most readily learned by reference to the general section which I 
give below: 

Section of the Rocks or Stark County. 

FT. 

1. Soil and drift deposits . 10 to 100 

2. Shale and sandstone of Barren Coal Measures only found in hill- 

tops of Osnaburg, Paris, Niinishillen, and Washington . . 30 to 50 

3. Buff ferruginous limestone, Osnaburg and Paris to 6 

4. Blackband iron ore, Osnaburg and Paris to 10 ' 

5. Coal No. 7, same localities as No. 4 1 to 3 

6. Fire-clay 1 to - 3 

7. Shale and sandstone, sometimes containing a thin coal-seam near 

the middle, hills of Washington, Nimishillen, Paris, Osnaburg, 

and Sandy; hill-tops of Pike, Bethlehem, and Sugar Creek.. . 75 to 110 

8. Coal No. 6, same localities as No. 7 2 to 6 

9. Fire-clay „ 2 to 5 - 

10. Gray and black shales, with iron ore near base . w 40 to 60 

11. Coal No. 5, " thirty-inch seam, v southern and eastern portions of 

the county 2 to 3 

12. Fire-clay 2 to 5 

13. Shale and sandstone, sometimes containing thin coal 40 to 60 

14. Putnam Hill limestone to 4 

15. Coal No. 4, " upper limestone seam" 1 to 6 

16. Fire-clay . 1 to 5 

17. Shale and sandstone, sometimes with thin coal and limestone.. . 20 to 50 

18. Zoar limestone Oto 4 

19. Coal No. 3, " lower limestone coal " .„ ... Oto 3 

20. Fire-clay . 1 to 8 

21. Shale and sandstone, sometimes with thin coal at base 50 to 60 

22. Massillon sandstone, sometimes with thin coal at base 30 to 100 

23. Gray or black shale 5 to 50 

24. Coal No. 1, " Massillon coal" .„„ Oto 6 

25. Fire-clay .. 1 to 5 

26. Shaly sandstone 30 to 50 

27. Conglomerate „ . . . „ 20 to 50 
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The strata enumerated in the foregoing section all belong to the Car- 
boniferous system, and, with the exception of a limited area in the north- 
western corner, where the Conglomerate appears, the entire area of the 
county is occupied by the Coal Measures. The Conglomerate has been 
fully described in other portions of our report, and I will not here make 
it the subject of remark further. than to say that the pebble rock, of 
Stark county, or sandstone containing quartz pebbles, is unmistakable in 
character and invariable in position, and may be recognized at sight 
wherever it occurs. It, therefore, serves as a useful guide in searching 
for coal, inasmuch as no coal is found in or below it. 

The only outcrops of the Conglomerate occur in the extreme north- 
western portion of the county, in the corner of Lawrence township, so 
that it might as well be omitted from enumeration among the rocks of 
the county, except that it underlies, at no great depth, all portions of the 
surface, and deserves notice as the easily recognizable base of the pro- 
ductive Coal Measures. 

It should also be mentioned in this connection that some of the higher 
sandstones of the Coal Measures sometimes contain pebbles, especially 
that over Coal No. 6 ; but the pebbles in these beds are generally quite 
small — rarely exceeding a bean in size-— so that there is little danger 
that they will be confounded with the true Conglomerate. 

In the adjoining counties of Summit and Wayne the Conglomerate is 
well exposed, and may be examined at innumerable localities. In Sum- 
mit county it is thick and generally continuous, but in Wayne county it * 
is thinner and much more irregular, so that it is probable that there are 
places in Stark county where it does not underlie the surface rocks, and 
hence it can not be positively asserted that it will always be found in 
borings to give notice that the place of the lower coal has been passed. 
It should be remembered, too, that the Conglomerate is not every where 
a pebble rock, but is always largely, sometimes altogether, a sandstone. 

The Coal Measures of Stark county are composed, as usual, of sand- 
stone, limestone, shale, fire-clay, coal, etc., and include all the lower group 
of coal seams seven in number. Of these the lowest, or, as we have named 
it, Coal No. 1— the Massillon or Briar Hill seam — is one of the most valu- 
able in the entire series. This is well developed in Stark county, and 
forms one of the most important sources of business and wealth. The 
coal which is obtained from this seam is generally called the Massillon 
coal, and is so well known that little need be said of its character. 
Though varying somewhat in different localities, as a general rule it is 
bright and handsome in appearance, contains little sulphur and ash, is 
open-burning, and possesses high heating power. By long and varied 
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trial, it has proved to be one of the most serviceable coals found in the 
State. In Stark county it is somewhat more bituminous than the coal 
of the same seam in the Mahoning Valley, but it is more like it in com- 
position than its appearance would indicate. The Massillon coal is 
well adapted to a great variety of uses. It is successfully employed in 
the smelting of iron in blast furnaces, and is there used in the raw state. 
It is also a good rolling-mill coal, serves an excellent purpose for the 
generation of steam, would do well for the manufacture of gas, and is 
the most highly esteemed household fuel in all the districts where it is 
used. This combination of excellences makes it a special favorite in the 
markets of the lake ports, and maintains for it an active demand. 

The Massillon coal seam, being generally cut by the valley of the Tus- 
carawas, forms a great number of outcrops in the western part of the 
county, and in that region more than a hundred mines are opened into 
it. As the dip of all the rocks in the county is south-east, it passes out 
of sight east of the Tuscarawas Valley, and along the eastern margin of 
the county it is at least two hundred feet below the surface. It will thus 
be seen that it ought to underlie nearly all the county, but it unfortu- 
nately happens that here, as in Summit and Mahoning, this coal lies in 
limited basins, and is absent from a larger part of the territory where it 
belongs. It is, therefore, of much less practical value than it was sup- 
posed to be before the irregularity of its distribution was ascertained. 
Nevertheless, the most important question connected with the geol^ 
ogy of Stark county is that of the presence or absence of the Massil- 
lon coal in the townships east of those in which it is mined. Unfortu- 
nately, but little light has been thrown upon this subject by any explo- 
rations yet made, and from the peculiar character of this coal seam it is 
quite impossible to predict with any certainty what will be the result of 
a systematic search for it where it lies deeply buried* 

Between the valley of the Tuscarawas and the western margin of the 
coal area in Wayne county numerous outcrops of the Massillon coal have 
been found, a number of important basins have been opened, and now 
many thousand tons are annually mined in this district. It is true, 
however, that even here, where this coal appears to be most uniform in 
its distribution, more than half of the territory which should contain it 
is barren, and a very large number of borings made for it have been un- 
successful. 

East of the Tuscarawas Valley the geological structure is obscured, as 
I have mentioned, by heavy masses of drift, and Coal No. 1 has not been 
mined or found to any extent on that side of the river. Neas Millport, 
however, and still further north, and east around Mud Brook churchy im- 
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portant basins of coal have been discovered, and it is probable that when 
the real difficulties -of the search on this side of the river are overcome — 
i. e., when certain clues that can be followed up shall have been found— it 
will be learned that valuable deposits of coal stretch eastward far beyond 
any present knowledge. 

Considerable boring has been done in the central and eastern part of 
the county, and such as might be supposed would go far to decide the 
question of the reach eastward of the Massillon coal, but I am compelled 
to say that these explorations have not proved the existence of any con- 
siderable body of this coal east of the river. It should be said, however, 
that of the borings made, only such as were made for the express pur- 
pose of finding coal are worthy of any confidence. The oil wells, by 
which the whole county has been pierced, were bored for oil, and nothing 
else. As a N general rule, every other product was neglected, and when 
coal seams were passed through, the evidence of the fact afforded by the 
sand-pump was unheeded. The borings which to me appear to afford 
any really important information on the subject are mainly as follows : 

1st. Those made by Mr. H. Foltz, on the Sprankel farm, north of Mill- 
port. Here the coal is found of good thickness, in a basin of perhaps 
several hundred acres. 

2d. Borings made near Mud Brook church by Mr. Conrad, showing 
the presence of a coal basin of which the limits are not yet determined, 
but it certainly holds coal of workable thickness. 

3d. Borings made by H. S. Belden, at Four-mile Switch, half-way be- 
tween Canton and Massillon. These show that the lower coal seam is, in 
this vicinity, only a few inches thick, and of no value. Two borings 
were made here, about half a mile apart, which gave nearly the same re- 
sult. The two limestone coals were found in place, the upper one of 
good thickness and quality. The underlying strata are quite regular, 
but the coal is too thin to be worked. 

4th. Borings made west of Greentown, on the Foltz farm, two hun- 
dred and forty-two feet deep. Only five inches of coal were found here at 
the place of the lower seam. 

5th. Borings made on the Wetmore farm, below Navarre. These 
failed to furnish any traces of the lower coal. 

In all these last-mentioned localities the limestone seams (Coals No. 3 
and No. 4) are found in position, and from the failure to find the lower 
coal of workable thickness beneath these, the impression has come to 
prevail that wherever the limestone seams are found the Massillon Coal 
is absent. $. need scarcely say that this is a mere superstition, of which 
time will be sure to reveal the fallacy. There is certainly no such con- 
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nection .between the different coal beds; and numerous cases might be 
cited in Mahoning county where the Briar Hill coal is found in good 
thickness, though covered with one hundred and fifty to two hundred 
feet of rock, containing the limestones and limestone coals. 

6th. Numerous borings made at Canton by Raynolds Bros., H. S. Bel- 
den, and others. The Massillon coal was reached in several holes, but 
was generally quite thin, varying from one to three feet. The most en- 
encouraging borings made near Canton were by Mr. Geo. Schwalm, about 
one mile east of the town. He reports that at the depth of one hundred 
and sixty feet he found six feet of bright, handsome coal, on the surface 
of which a blue stain was visible, similar to that on the coal mined by 
the Fulton Mining Company. Mr. Schwalm's boring was begun about 
the level of the lower limestone, which is visible at this point, so that 
there can be no reasonable doubt that the coal struck was the Massillon 
seam. How extensive this coal basin is we have at present no means of 
knowing. It appears to me highly probable that a coal area, perhaps of 
great irregularity, but yet of considerable extent, will be found connected 
with the basin penetrated by Mr. Schwalm. As the borings in the 
vicinity of Canton are likely to be resumed, it is important that some of 
the facts already learned should be put on record. Raynolds and Ault- 
man bored three holes south and west of Canton, about one quarter of a 
mile apart. In the first, eighteen inches of coal (Seam No. 1) were found 
at the depth of one hundred and sixty feet. In the next and more west- 
erly hole, three feet of coal were passed through, at one hundred and 
sixty feet, and in the third, still more westerly, twelve inches of coal 
were found at one hundred and sixty feet. 

In a hole bored by Raynolds Bros., one quarter of a mile north-west 
from the last, the following section was obtained : 

FT. IN. 

I. Earth - 4 

. 2. Shale 15 

3. Hard dark sandstone . . .- 1 

4. Cavity - 8 

5. Hard limestone . 1 2 

6. Coal .... . 5 

7. Black and gray shale . ........ 2 

8. Gray sandstone .......... . 14 

9. Shale „ .... 4 5 

10. Hard blue rock 2 1 

II. Shale... \ 11 4 

12. Light sandstone 3 2 

13. Shale 8 

14. Sandstone • 3 6 

15. Sandy shale 5 

16. Sandrock, in layers varying in color and harduess 35 9 
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FT. W. 

17. Shale, sandy below . „ 11 6 

18. Sandrock 37 1 

19. Shale, with thin coal and tire-clay, place of Coal No. 1 3 6 

20. Barren shale and sandstone 50 

The section of George Schwalm's boring, one mile east from Canton, as 
furnished by him, is as follows : 

FT. IN. 

1. Sandstone „ 25 

2. Shale 50 

3. Sandstone 40 

4. Sandstone and shale „ 25 

5. Hard layer 1 6 

6. Blue shale ■. 3 

7. Iron ore 6 

8. Light shale ... .' 3 

9. Gray shale 6 

10. Sandy shale 6 

11. Coal 6 

12. Fire-clay and sandstone 50 

This boring began just below the lower limestone coal, which crops 
out near the well-head. 

A well bored by H. S. Belden, three-quarters of a mile south of the 
third boring of Raynolds and Aultman, gave the following section : 

FT. IN. 

1. Coal and sand .' 29 

2. Yellow shale.... ......... 4 

3. Blackshale. ......... 12 

4. Gray shale 7 

5. Brown sandstone •. .. 4 3 

6. Darkshale - 2 9 

7. Gray sandstone 5 

8. Shale .. .: 4 

9. Coal - - 6 . 

10. Gray shale ... 2 6 

11. Gray sandrock 4 

12. Grayshale - - 2 

13. Fire-clay - 1 

14. Grayshale .... .. 3 

15. White sandrock . . . 5 

16. Darkshale .* 3 

17. Grayshale - 3 6 

18. Coal 2 6 

19. Blackshale -. 6 

20. Sandstone, gray, white, and red , 69 8 

21. Blackshale 1 10 

22. Gray shale, fire-clay, and trace of coal 11 

23. Gray, hlue, and black shale 37 6 
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This boring began at the horizon of the lower limestone seam. Coal 
No. 3. Coal No. 2 is probably represented by No. 18, here of unusual 
thickness. No. 20 probably represents the Massillon sandstone ; and the 
place of Coal No. 1 is at No. 22. The shales at the bottom of the well 
probably belong to the Waverly series, the Conglomerate being here 
wanting. 

On the eastern line of the county few borings have been made which 
can be depended upon for giving any accurate information. At Lima- 
ville, in the north-eastern corner of the county, the Briar Hill coal has 
been struck by Dr. L. J. Dales in several holes. These borings, and that 
made by Mr. Schwalm, at Canton, show that the belief, so frequently ex- 
pressed, that no valuable deposits of the Massillon coal exist east of the 
Tuscarawas River, is without a solid" foundation, and I feel justified in 
predicting that hereafter some most important and valuable coal basins 
will be reached in the eastern portion of the county, and where their 
presence is not now suspected. The borings made at Limaville by Dr. 
Dales show the lower coal of workable thickness. It exists over a con- 
siderable area in that vicinity, as it was found in a number of holes run- 
ning with great regularity. The register of one of these has been fur- 
nished me by Dr. Dales. The well was located near Limaville Station, 
the well-head ten feet above, or five hundred and seventy feet above Lake 
Erie. The coal was struck one hundred and sixty-five feet from the sur- 
face, or four hundred and five feet above the Lake. This shows a dip of 
about one hundred feet from the nearest outcrop of the coal in Tallmadge, 
eighteen miles north of west, and about the same dip from the vicinity 
of Ravenna, fifteen miles due north; but the coal lies higher here than 
at Massillon, south-west, or Youngstown, north-east; a fact due, doubtless ? 
to one of the folds which traverse our coal field, and which has been fre- 
quently referred to in the earlier volumes of this report. 

The section of one of Dr. Dales's wells is as follows : 

FT. IN. 

1. Surface deposits - 45 

2. Sandstone 40 

3. Fire-clay 2 

4. Black shale 3 

5. Blue and gray shale 28£ 

6. Black shale 1 Ob 

7. Gray shale 21 

8. Hard black shale 1-J 0' 

9. Dark shale 7 4 

10. Gray shale 7 6; 

11. Coal - 4 

An old coal mine, south-west of Limaville, is opened on Coal No. 4\ 

here four feet ten inches thick, in two benches, with a slate parting; 
11 
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and the same coal is. opened on the land of J. McCollum, west of the resi- 
dence of Dr. Dales. In both cases the coal exhibits the characteristics 
of the Atwater seam, and there can be no reasonable doubt that it is No. 
4. Owing to the irregularity of the action of the barometer at the time 
when the observations were made, I can not state accurately what the 
level of this seam is, compared with that of the coal below, but the inter- 
val would seem to be less than usual. 

The analysis of the coal taken from Dr. Dales's borings proves conclu- 
sively, however, that the coal which he struck is the Briar Hill seam. 
This analysis, made by Prof. Wormley, is as follows : 

Water ... ■. 3.20 

Ash .., . 4.30 

Volatile combustible matter 33.40 

Fixed carbon ...... 59.20 

Total 100.10 

Sulplmr 0.82 

The Massillon coal district is, practically, one of the most important in 
the State. The number of miners employed here is about fifteen hundred. 
A capital of over $2,000,000 is used in the production of coal, and the an- 
nual yield of the mines may be estimated at 1,000,000 tons. Most of this 
coal goes to Cleveland by way of the Lake Shore and Tuscarawas Valley 
and the Cleveland, Mt. Vernon and Delaware Railroads, and by the Ohio 
Canal. A large amount is also consumed in and about Massillon, where 
it is used for a considerable variety of manufactures. The most impor- 
tant use to which the coal is here put is for iron-smelting, since it is the 
fuel exclusively used in the two furnaces at Massillon and one at Dover. 
These furnaces have been in operation for many years, and the iron 
which they produce has a well-established and excellent reputation. It 
is for the most part made of blackband ore, and closely resembles the 
Scotch pig. This is not surprising, since the materials and methods em- 
ployed are almost exactly the same as those used' in Scotland. These 
have proved remunerative during years of experience, yet the methods 
of the Scotch iron-masters can be easily shown to be susceptible of im- 
provement. By adding close tops to the furnaces, increasing their dimen- 
sions and the temperature of the blast, there is little doubt that most 
impoitant economy in the use of the fuel may be effected. With the 
present method of manufacture, the Massillon furnaces consume three 
and a half to four tons of coal for every ton of iron made. This is cer- 
tainly a wasteful use of fuel, which, from its great excellence and limited 
quantity, ought to be husbanded with the greatest care. The Massillon 
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ooal constitutes a great source of wealth to the county, and is the main- 
spring of many industries ; but the fact should be recognized that this is 
a capital which is daily being exhausted, a'nd, when exhausted, can 
never be reproduced. All the coal basins now known about Massillon 
will be worked out within a generation, and although new discoveries 
will certainly be made, and much territory will become productive where 
the coal is not now supposed to exist, still the value of the coal is so great ? 
and the consumption of it so rapidly increasing, that it is to be feared 
not many years will elapse before the supply from this region will be ex- 
hausted. 

Among the most encouraging results of recent explorations about Mas- 
sillon is the discovery of an important basin of coal two milesr south of 
the town, on the west side of the river. How large an area in this vicin- 
ity is underlain by coal of workable thickness is not yet known, but 
every thing indicates that this is one of the most important basins known 
in the region. * 

I give below the register of two of the several holes bored for Beatty, 
UhlendorfT & Burk: 

Well No. 1 (Begun 111 Feet above the Eiver). 

FT. IN. 

1. Eartli „...:.„ „ 49 

2. Yellow sandrock „ 4 (X. 

• 3. Black shale... 3 6 

4. Coal . 4. 

5. Yellow sandrock ......... 1 7 

6. Coal sinut.. 1 1 

7. Sandrock . „ 4 - 

ti. Coal smut „ . _„ 1 

9. Sandrock........ # ■ 7 

10. Black shale.. *.. ' 6 

11. Yellow sandstone . 4 

12. Blue rock....... _ ..... 4 

13. Blue shale......' ..,„.„..... . 2 6 

14. Coal .. 1 

15. Fire-clay 2 6 

16. Black shale 7. 6 

17. Coal 3 4 

18. Fire-clay „ 7 .8 

19. Black shale. „ 19 2 

20. White sandrock 4 6 

21. Black shale 10 2 

22. Coal 5 8 
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Well No. 4. 

ft. m> 

1. Earth ......... ............ 4 

■2. Yellow san clrock .......... 3 

3. Dark shale _....*... 2 6 

4. White sandstone 7 

5. Dark shale „ . . . . . 6 

6. Gray sandrook 11 

7. Dark shale ................. 11 8 

8. Coal 10 

9. White rock ..... ............ 4 

10. Black shale 29 Q. 

11. Gray sandstone ................................................ 4 6 

12. Brown sandstone 7 5 

13. Coal 4 4 

These borings are interesting from the number of alternations of rock 
which they exhibit, the' absence of the Massillon sandstone — although it 
is seen in place a little above on the west side of the river — and the un- 
usual development of one of the thin coals over the lower seam. Subse- 
quent explorations have shown, however, that this occupies but a lim- 
ited area. 

At Fairview recent explorations prove that more coal exists than has 
been heretofore supposed, and the probabilities are that good coal terri- 
tory will be found stretching from this point south-east to the Tusca- 
rawas Valley. 

No search for the lower coal has been made, so far as I know, in the 
south-western portion of the county. The valley of Sugar Creek seems 
to offer a good field for such examinations, as it is cut down to within a 
hundred feet of the coal level over many square miles. The necessary 
examinations could be accomplished here at comparatively little cost. 

1 subjoin a list of the principal mines in the Massillon coal district. 
v. A detailed description of them would occupy too great a space in this re- 
port. I also add analyses of the coal of different mines. 

Coal Mines and Mining Companies of Massillon District. 

Ehodes & Co. (old Willow Bank), daily production 450 tons. 

Rhodes Coal Co., " " 350 " 

C. H. Clark & Co., " " .150 " 

\WilliamsonCoalCo., " " 150 " 

The Ridgeway ( J. P. Burton), " " ,75 • " 

. Massillon Coal Mining Co., " " 350 " 

Youngstown Coal Co., " " , 350 " 

Crawford Coal Co., " " 450 " 

Willow Bank (new), Henry Holtz, " " 300 " 

Buckeye, " " - 100 " 

Fulton Coal Mining Co., " " 150 " 
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There are many other mines — the "Grove," the " Brookfield," the 
"Mountain," the "-Staffer," the " McCue," etc. — of which I have no de- 
tailed report. 

Analyses of Massillon Coal. 

Specific gravity 1.253 1.269 1.247 1.337 1.250 1.328 



5.60 


6.95 


3.70 


4.10 


• 2.40 


3.90 


3.18 


1.60 


1.60 


13.50 


30.30 


32.38 


30.50 


32.90 


35.fe0 


60.20 


57.49 


64.20 


61.40 


48.90 



100.00 


100.00 


100.00 


100.00 


1O0.0O 


100.00 


0.49 


0.19 


0.88 


0.68 


1.07 


0.975 ' 


3.42 


3.50 




3.64 


3.15 





Water 7.50 

Ash 1.00 

Volatile combustible 31.00 

Fixed carbon „...., 61.00 

Total...... .. 100.00 

Sulphur 

Gas, cubic feet, per pound . 

No. 1. Lawrence Coal Company, lower bench. 
" 2. " il " upper bench. 

u 3. Blue Chippewa. 

u 4. Fulton Mining Company. 

"5. Burton's coal, lower bench. 
u 6. . " ll upper bench (thin and slaty). 

Some doubt has been expressed among the residents of Massillon 
whether the coal that crops out at Bridgeport is identical with that 
worked elsewhere in this vicinity. It is thinner, and lies somewhat 
higher than that in most of the neighboring mines. Stili its physical 
character and composition, as well as its relation to the associated rocks, 
seem to prove that it is really Coal No. 1. A similar phase of the Mas- 
sillon coal is seen in the mine of the German Coal Company, just north 
of the stone quarry of Warthorst & Co,, at Massillon Here, also, the 
coal is thin, very much laminated, and even somewhat slaty. This 
peculiarity of structure I have been inclined to attribute to the fact that 
the coal seam in these two mines is overlain by a great mass of sand- 
stone, which, when all the materials were in a soft and plastic condition, 
must have pressed down upon the coal in such a way as to reduce its 
thickness and give it its laminated structure. Borings made in the 
vicinity of Bridgeport and Massillon have failed to find any lower seam, 
and it is scarcely possible that there should be another below that mined. 
The section at Bridgeport is precisely what it should be if the Bridgeport coal 
were Coal No. 1. The elements which compose it are as follows: 

FT. 

Sandrock ..........._....__...._... 65 

Coal 1 

Fire-clay ............ „ ........... 2 

4. Gray shale 46 

Coal No. 1.... .................... 21 

6. Fire-clay ........... 3 

Sandy shale . . „...,.„.„.. 5 

To bottom of canal. 
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The diminished thickness of the coal in the Bridgeport and German 
Company's mines may be due to another cause than tiiat I have sug- 
gested, viz., a swell in the bottom of the marsh, where the coal accumu- 
lated as peat, and on which, being relatively high, the peat was thin. 
It is well known that the "swamps," or lowest portions of the coal mines, 
have the thickest coal in them, and this is simply because the peat was 
deepest there. On the ridges or swells of the bottom the coal is thin and 
high, because the top only of the peat bed reached over them. The bar- 
ren ridges which so'often separate the coal "swamps" were islands in, or 
the shores of, the coal marshes. These rose above the water-level, and 
on their slopes the peat diminished in thickness upward till it came to 
an edge. When covered with clay and sand, and compressed to solid 
coal, that was thickest where the peat was thickest in the bottoms of the 
basins, and thinned out to nothing on the slopes which bounded these 
basins. 

The Massillon coal is usually overlain by a few feet of shale, and above 
this is found a massive sandstone, which I have called the Massillon 
sandstone. This is a marked feature in the geology of many of the 
counties which lie in the northern half of the Ohio coal field. It is well 
shown at the quarries of John Paul, at Pulton ; at the Bridgeport quarry 
(John Vogt's); and that of Warthorst & Co., at Massillon, where it at- 
tains a thickness of from sixty-five to seventy-five feet. The stone of this 
stratum varies considerably in texture in different localities and clifTer- 
ent layers, but much of it affords very excellent building material, as well 
as good grindstones. In these a large and active industry has been cre- 
ated about Massillon, Warthorst & Co. giving employment to one hundred 
men, and shipping three hundred to four hundred car loads of block stones 
and fifteen hundred to two thousand tons of grindstones per annum. The 
product of their quarry is mainly sold in Pittsburgh, Philadelphia, and 
Baltimore. The stones for dry grinding — plows, springs, etc. — are espe- 
cially esteemed. In Paul's quarries, near Fulton, a light variety of this 
stone is ground up, and the sand is shipped to Pittsburgh for the manu- 
facture of glass. 

In Mahoning, Portage, and Summit counties this rock affords a con- 
venient guide in the explorations for coal, as it lies above the lower and 
under the next two workable seams. It has also in many instances been 
instrumental in the destruction of much valuable coal territory, inas- 
* much as the currents of water by which it was transported carried away 
the underlying coal, and now sandstone occupies its place. In the deep 
channels of these old currents this rock sometimes attains a thickness of 
nearly one hundred feet. 

In many parts of Stark county borings have indicated the existence 
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of a thin seam of coal above the massive Massillon sandstone, and it is 
sometimes referred to by the drillers as the "Fifteen-inch seam," but is 
oftener from six to twelve inches. Though persistent over a large area, 
it has rarety any economic value, and deserves notice *in the report on 
the geology of Stark county simply as a tolerably constant feature in the 
section, and one that is liable to be mistaken for the lower coal. The 
distance which separates it from the Massillon seam is quite inconstant, 
and varies from sixty to one hundred feet. In another county this seam 
becomes of workable thickness, and it has therefore been named in our 
enumeration of the coal seams as Coal No. 2. 

Another thin coal seam is also sometimes found immediately beneath 
the Massillon sandstone, but this is very frequently cut away by the 
forces which deposited this rock. It may be seen, however, at several of 
the quarries in the vicinity of Massillon. At Warthorst & Co.'s quarry 
the lower surface of the sandstone is very irregular, owing to the erosion 
of the underlying shale. At the north end of the quarry the junction 
of the sandstone and shale is well shown, and for a limited distance a 
thin coal seam is interposed between them. On either side of this ex- 
posure, however, the sandstone cuts out the coal and fills deep excava- 
tions in the shale. In the mine of the German Coal Company, north of 
the quarries of Warthorst & Co., the sandstone has been found cutting 
down to and through the coal and forming a "horseback," which has 
proved a serious impediment to the miners. As explained elsewhere, 
such "horsebacks" are produced by currents of water which have cut 
away the soft shale and coal, and have deposited sand — how sandstone — 
in their places. In the cliff above the Bridgeport mine the thin coal re- 
ferred to above is exposed, lying between the shale and the Massillon 
sandstone, and it is generally met with, from one to two feet in thick- 
ness, in the borings made west of the river. 

Coals Nos. 3. and 4. 

At a distance of from one hundred and fifty to two hundred feet above 
Coal No. 1 occurs the lowest of the two limestone seams which traverse 
this, as they do many other of our coal-bearing counties. In Stark county 
Coal No. 3 is sometimes absent, sometimes has a thickness of a few inches, 
and rarely becomes of any economic importance. From twenty five to 
fifty feet above it occurs the second limestone coal. This is well developed 
in Stark county, and in some cases has considerable value. 

In the subterranean rocky ridge which lies between the valley of the 
Tuscarawas and the old channel west of Canton, both the limestones re- 
ferred to, and sometimes both the limestone coals, may be seen, the upper 
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one only being of workable thickness. This is worked at Bahney's 
mine, and thence through on the east side of the Tuscarawas Valley to 
the south line of the county, at the mines of Messrs. Ileer, Gribel, Shafer, 
Shetler, and others, the coal varying in thickness from two to five feet. 

West of the Tuscarawas, in Sugar Creek township, all the highlands 
carry the limestone coals, and in some places the higher seams, Nos. 5 
and 6. At Jacob Shetler's mine, two and a half miles west of Rochester, 
we have the following section : 

FT. 

1. Slope (covered) 25 

2. Coarse sandrock . 30 

3. Dark gray shale -/. .... 10 

4. Coal No. 6.... 2 

5. Fire-clay 3 

6. . Shale „ 56 

7. Coal No. 5 : 3 

8. Fire-clay 4 

d. Shale , 25 

10. Limestone and iron ore - 3 

11. Coal No. 4...- 2i 

12. Fire-clay 3 

13. Shale and sandstone .... 50 

14. Coal No. 3 (outcrop). 

At Jacob Ricksecker's, half a mile south of Shetler's, Coal No. 5 is worked. 
It is three feet thick, rather soft, but looks well. The upper limestone 
• and its coal are seen in the ravine near by. At Fisher's bank, near 
Sugar Creek Station, Coal No. 3 has been quite extensively mined. It is 
about three feet in thickness, very black and bright, rather open-burning 
in character, and contains but little sulphur; on the whole, a very excel- 
lent coal. Fifty feet above is the gray limestone, and on the charity- 
school lot adjoining. Coal No. 4 lies under it, about five feet in thickness, 
showing very well. On the farm of the Widow Wines, Coal No. 3 crops 
out at the house, No. 4 is visible in the ravine above, and No. 6 occurs 
about one hundred feet higher up the hill. 

The valley of Sugar Creek, near Sugar Creek Station, seems to promise 
well for the lower coal (No. 1). Its place would be reached by borings of 
from seventy-five to one hundred feet in the valley. No trial has been 
made to determine whether it is below, but the test would be so easy, and 
the reward of success so great, that the inducements to make the explora- 
tions seem ample. 

In the northern part of the county coal seams Nos. 3 and 4 are both 
exposed. Between Greensburg and Greentown they are seen in the same 
hill, each overlain by limestone, and, as usual, each limestone associated 
with more or less iron ore. On the east side of the valley Coal No. 4 has 
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been worked for many years in connection with the overlying limestone ; 
the limestone burned for lime, the coal sold to the inhabitants of the vil- 
lage and surrounding country. The coal is here four to five feet in thick- 
ness, in two benches, is quite bright and handsome, and makes a good 
household and steam fuel. A specimen analyzed by Prof. Wormley had 
the following composition : 

Water 3.25 

Volatile combustible „ 38.75 

Fixed carbon _ 55.05 

Ash 2.95 

Total.... 100.00 

Sulphur 1.73 

Coke Compact. 

Color of ash . : White. 

Passing from Greentown to Canton, Coal No. 4 is seen at Berlin and 
again at RuthrofPs mill. At B.erlin the seam appears to be uniform in 
character, from three to four feet in thickness, and of moderate excel- 
lence. At Ruthroff's mill it is divided into three benches, separated by 
fire-clay. They are said, however, to run together, and the coal to become 
much thinner back in the hill. 

Near Canton, and along down the valley of the Nimishillen, both the 
limestone seams are well shown. The upper is worked by Belden, Stof- 
fer, and others, east of the town. It is of good thickness (about four feet), 
but is, on the whole, rather slaty, and contains considerable sulphur. At 
Browning's mill Coal No. 4 is six feet in thickness, but very slaty and 
sulphurous. Between this point and Sparta, Coal No. 3 is seen in the 
bed of the stream, rising and falling in waves above or below'the water 
line. It is usually not more than from twelve to eighteen inches in 
thickness. 

Near Sandy ville, Coal No. 4 has been worked by Mr. J. A. Saxton, and 
here exhibits its usual variableness. Between the Nimishillen and Tus- 
carawas, in Pike and Bethlehem townships, the limestone coals are both 
opened in a great number of localities, and are quite extensively mined 
for local use. The coal which they here furnish is of fair quality, and 
forms an important element in the resources of this section of the county. 
In the valley of the Sandy, Coal No. 4 lies near the level of the stream — 
sometimes above, sometimes below — all the way to Minerva. At Kelly's 
Point it lies just above the railroad, is a cannel of good quality, tw.o and 
a half feet in thickness. At the Trumbull Company's mines, near Mag- 
nolia, it lies below the surface of the valley, but has been reached in a 
shaft and in numerous borings, three and a half to five feet thick, in two 
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benches; the upper part an open-burning coal, resembling the Briar 
Hill. On the north side of the valley it is said to be seven feet in thick- 
ness, but has not been opened to such an extent as to fairly test its qual- 
ity. The coal mined by J. B. Hawkins, east of the residence of Hon. 
Arvine Wales, in the suburbs of Massillon, is Coal No. 3. It is here 
twenty- six inches in thickness, is overlain by gray shale twenty feet 
thick, above which lies the Zoar limestone. The coal is here one hun- 
dred and twenty feet, by barometer, above the Brooks coal (No. 1) at 
Bridgeport; but as the dip is easterly, the interval is doubtless consider- 
ably greater. The separation of the coal and limestone. at the Hawkins 
Mine, though unusual, is not without precedent. 

By far the best exposure of Coal No. 3 in the county is at Fisher's bank, 
near Sugar Creek Station. The section at that locality is as follows : 

FT. 

1. Sandstone and sliale _ . . _ . „ . 20 

2. Coal blossom (No. 6). 

3. Gray shale ..... . ...* I.. ........ .... 30 

4. Coal No. 5 (outcrop). 

5. Fire-clay .. : . 5 (?) 

6. Gray shale ....... A 45 

7. Gray 1 limestone 3-4 

8. Coal No. 4 4-5 

9. Fire-clay .. . . . 4 

10. Shale and sandstone „ . 50 

11. Coal No. 3 3 

12. Fire-clay „ 3 

In this section no limestone is seen above No. 3, and it may be want- 
ing here, but it is most probably separated from the coal, as at the Haw- 
kins Mine, and its outcrop concealed. 

I give below two analyses of Coal No, 4, which will illustrate its vari- 
ability of composition. No. 1 is from the Trumbull Company's shaft. 

Magnolia, No. 2 from Browning's mill : 

No. 1. No. 2. 

Specific gravity 1.322 1.342 

Water 7.00 2.40 

Ash........... 2.70 9.80 

Volatile combustible 30.80 31.80 

Fixed carbon . ... 59.50 56.00 

Total 100.00 100.00 

Sulphur 0.65 2.00 

Fixed gas, cubic feet 3.50 3.68" 

COxlL No. 5. 
This coal lies usually about fifty feet above the gray limestone over 
Coal No. 4. As a general rule, in Stark county it is two and a half to 
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three feet in thickness, and has much less value than in Tuscarawas 
county, where it is sometimes four feet thick, and of superior quality. 

West of Navarre, Coal No. 5 has been opened on Jacob Shetler's land, and 
on that of John Ricksecker, and is about three feet thick ; a soft, coking 
coal of fair quality. In Pike township this coal is found on both sides of 
the Nimishillen, somewhat back from the stream, here, as at Mineral 
Point, holding its normal position about midway between Coals Nos. 4 and 
6. It is in this region known as the " Thirty-inch seam," and the coal 
which it furnishes is generally good. Toward the south this seam at- 
tains its best development at Mineral Point, in the adjacent county. 
This is the coal mined on the Trumbull Company's property above Mag- 
nolia. 

Typical exposures of Coal No. 5 may be seen at the mine of David 
Miller, in section 12, Canton township, three miles east of Canton, and 
in several other openings made on this seam south of this point. The 
coal in Miller's mine is twenty-eight to thirty inches thick, overlain by 
gray shale, with its characteristic deposit of nodular iron ore. The coal 
is bright and* good, more free from sulphur than that of the seam below, 
more open-burning than the next higher seam (No. 6), which is so ex- 
tensively mined in Osnaburg township. In that part of the county 
lying south and east of Canton township, the higher hills reach up to 
the Barren Coal Measures, and the biackband ore, which lies over Coal 
No. 7, occurs in some of the hill-tops of Osnaburg and Paris Coal No. 6, 
to be described further on, is here the principal seam worked. This gen- 
erally lies conveniently above drainage in the valleys of Osnaburg and 
Paris, while in the lower part of these valleys, which are traversed by 
streams draining intd the Sandy, Coal No. 5 is exposed in numerous local- 
ities as- far up the 'Sandy as Minerva, and it is opened on many farms for 
local use. In the very bottoms of these valleys, in a few places, Coal 
No. 4, with its overlying Putnam Hill limestone, is reached, but is 
scarcely worked, except along 'the Sandy. A typical section of all the 
strata exposed in this part of the county and the corner of Carroll is 
giver^ below : 

1. Earth, with little or no drift ............. ..-•-.. ...... 5 to 10 

2. Sandstone.... -- - 8 to 10 

3. Shale 20 to 25 

4. Biackband iron ore (local) . — ~ 3 to 8 

5. Coal No.- 7 ....._....._..........-,.------....-.. 2$ 

6. Fire-clay _......:..... 2 

7. Sandstone and shale .^ ..-- - 80 to 110 

8. Coal No. 6...............; - 4 to 6 

9. Fire-clay ..................... .................. ........... 3 to 5 
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FT. 



10. Blue and gray shale, with nodules of iron ore at base 40 to 60 

11. Coal No. 5 2i 

12. Fire-clay . 2 to 5 

13. Sandstone and shale, with iron at base „ 40 to 60 

14. Limestone, sometimes changed to black calcareous shale . 1 to 3 

15. Coal No. 4 2 to 7 

16. Fire-clay 2 to 6 

17. Shale and sandstone to Sandy Creek. 

At the Trumbull Company's mines, near Magnolia, the exposures above 
drainage and borings give the following section : 

FT. IN. 

1. Shale, with iron ore 40 

2. Coal No. 5 (worked) 3-J-4 

3. Fire-clay 3 

4. Sandy shale 7 

5. Sandrock 43 

■6. Shale ...t 8 

7. Limestone - 2 

8. Shale... 1 

9. Coal 3-5 

10. Fire-clay 4 

11. Shale, with iron ore - 23 6 

12. Limestone 2 4 

13. Coal'.. - .. 1 10 

14. Fire-clay 1 

15. Gray shale 16 

16. Shale, sandstone, and fire-clay 27 6 

The registers of other borings made in this vicinity are given in the 
report of Prof. Stevenson on the geology of Carroll county. 

In Nimishillen and Washington townships, as the land is high, Coal 
No. 5 is generally buried beneath the surface. In Lexington township, 
however, on the north side of the divide, the tributaries of the Mahoning 
have opened the lower coals freely, and at Alliance Coal No. 5 lies ten 
feet below the station (five hundred feet above Lake Erie),. and is worked 
in a shaft thirty-one feet deep, in the western part of the village. The 
coal is here three and a half to four feet in thickness, of fairly good 
quality, but, from the want of cover, rather soft, and contains consider- 
able sulphur. The roof is black shale, with iron ore, as in so many local- 
ities in Stark and Tuscarawas counties. 

The section at Alliance is carried down far below the surface by the 
shaft of the Alliance Coal Company. Combining the outcrops and sec- 
tions of the two shafts, we have the following geological column: 

FT. IN. 

1. Coal at Walters and Black's mines, on road to Mt. Union 2-J-3 

2. Fire-clay ..' . 2 

3. Blue, and yellow, and black shale, with iron ore at bottom ....... 38 
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FT. IN. 

4. Coal No. 5. . ---„--•- 3 8 

5. Fire-clay 3 

6. Interval (covered) ....... . . . 50 

7. Limestone . 2 

8. Coal No. 4........... ; 2 2 

9. Fire-clay b . 5 

10. Black shale ' 6 

11. Coal No. 3a f 3 

12. Fire-clay and sandstone 6 4 

13. Black shale.... 6 

14. Coal No. 3?.... .--- 4 

15. Black shale 8 

16. Fire-clay — '.-- : 3 

I have indicated above the numbers which I suppose belong to the 
coals. The upper one is No. 6, here thinner and nearer No. 5 than usual. 
The exposures of the upper portion of the section are very imperfect, the 
underlying rocks being almost completely concealed between the station 
at Alliance and Mt. Union, a vertical interval of nearly one hundred and 
fifty feet. The top of the hill at Mt. Union undoubtedly reaches into the 
Barren Coal Measures, but Coal No. 7 is thin or wanting; and if No. 6 occur- 
red above the coal mined, it would be pretty sure to have been discovered 
in wells or through springs issuing from its outcrops. About Coals Nos. 
4 and 5 there can be no mistake. The lower two coals I have supposed 
to represent the lower two in the section, at Zoar Station, Tuscarawas 
county, as in all this region we frequently find a coal interposed between 
the two limestone seams Nos. 3 and 4; but since it is a very unreliable 
seam, and has nothing like the continuity and value of the others, it has 
been designated as No. 3a. It is, or was formerly, well shown in the rail- 
road cut below Zoar Station, where it attains a thickness of three feet. 
The distance which separates these three coals is, however, so small that 
the middle one may only be an off-shoot from one of the others, and be 
quite local. As before remarked, these limestone coals are very variable, 
and are prone to divide and form double seams. The coal of the lower 
seam is said to be much the best. 

No limestone is found over the lower co,al, but this does not preclude 
its being No. 3, as its limestone is frequently replaced by calcareous 
shale. The fire-clay under Coal No. 4 is here of excellent quality, and is 
largely used for terra cotta, pottery, etc., by the Alliance Fire-clay Com- 
pany. 

About Mineral Point, Tuscarawas county, Coal No. 5 is underlain by a 
peculiar quality of fire-clay. This is non-plastic, and upon exposure 
breaks into angular fragments, like flint. It has proved, however, to be 
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of excellent quality, and is now largely used in the manufacture of fire- 
bricks, both at Mineral Point and Dover. In most localities where this 
stratum is opened in Stark county, it seems to be of the ordinary plastic 
character, but near Waynesburg, in the valley of the Sandy, it exhibits 
very much the appearance it has at Mineral Point. It will be of some 
importance to have it generally known that the fire-clay under Coal No. 5 
is so peculiar in character, and is often of such value, since it runs 
through several of the more southern townships of Stark county. It 
may be found to possess its best character in localities where nothing is 
now known of it. 

Over Coal No. 5 we find, in Tuscarawas county, an important deposit 
of iron ore, and one which has supplied much of the "kidney" ore used 
in that county. This stratum is probably nowhere rich enough to 
pay for drifting, but where it crops out on the hill-sides it may justify 

stripping. 

Coal No. 6. 

This coal lies some fifty feet above Coal No. 5, or from eighty to one 
hundred feet above the upper of the two lower limestones, and is one of 
the most important and wide-spread coal seams of the State. It is the 
"Big Vein" of Columbiana county, the shaft coal at Steubenville, the 
most important seam of Holmes, Tuscarawas, and Coshocton counties, 
and is also the "Great Vein" of the Hocking Valley district. In Stark 
county it runs through all the hills east and south of Canton. It is the 
coal worked at Clark's mine and several others # in Osnaburg, and is 
thence transported for blacksmiths' use to all parts of the county. In 
this region it varies from four to six feet in thickness, and crops out and 
is worked in numerous localities in Osnaburg and Mapleton. Passing 
thence southward, it loses in thickness and importance, until in the edge 
of Tuscarawas county it becomes less valuable than the next lower seam. 
At Waynesburg it appears well, and thence reaches round through the 
highlands of Paris and Washington into Columbiana county, retaining 
its volume- and value all the way to the State line. At New Franklin, 
in Paris, it is opened on the farm of E. J. Courtney, wjiere it is five feet 
ten inches thick, and shows, as usual, a slate parting eighteen inches 
above the bottom. It extends from this point northward, through Wash- 
ington, as far as Alliance, but becomes thinner in this direction. In all 
parts of Stark county Coal No. 6 is a coking coal, generally of good thick- 
ness, and capable of affording an excellent fuel for blacksmiths' use or 
the generation of steam. When coked it may be used for iron-smelting. 
It sometimes contains considerable sulphur, but this may, however, be 
eliminated by washing. In the southern tier of townships — Sugar Creek, 
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Bethlehem, Pike, and Sandy— Coal No. 6 is found in most of the higher 
hills. It is, however, in this region thinner and less pure than in the 
south-eastern portion of the county. Its hest development seems to he 
in Osnahurg and Paris. It here lies for the most part conveniently 
above drainage, is from four to six feet in thickness, with a slate parting 
from twelve to twenty inches above the bottom. The coal of the lower 
bench is much purer than that of the upper, and is the portion so much 
esteemed for blacksmiths' use. From the large area it occupies,. its thick- 
ness, and its adaptation to manufacturing purposes, this coal holds a 
prominent place in the mineral resources of the county, and forms a capi- 
tal which will doubtless be largely drawn upon in the development of 
various industries. It is to be regretted that the territory where Coal 
No. 6 appears best is not yet traversed by lines. of transportation, and its 
use has been much restricted by its inaccessibility. 

Coal No. 7. 

This seam is the highest of the lower coal group, and no workable coal 
is found above it in this section of the State. In the counties lying south 
and east of Stark, where the members of the upper coal series are repre- 
sented, Coal No. 7 is overlain by a mass, some four hundred feet in thick- 
ness, of shales and sandstones, the former frequently colored red, which 
contain little coal, and hence are called the Barren Coal Measures. The 
highest hills in Stark county are composed of the lower portion of this 
series, generally a mass of gray shale, with more or less sandstone. The 
hill-tops on both sides of the valley of the Sandy have this character, and 
it is only here that Coal No. 7 is found. In this region it is a thin seam, 
from one and a half to two and a half feet thick, and the coal is of inferior 
quality, so that in Stark. county it has no considerable value. It becomes, 
however, of much greater consequence in the counties which lie further 
south. 

Blackband Iron Ore. 

The chief interest which attaches to Coal No. 7 in Stark county comes 
from the fact of its association with the blackband ore which overlies it. 
This is a bituminous shale, highly impregnated with iron. It often, 
though not constantly, forms the roof of Coal No. 7, and where present 
attains a thickness of from three to eight feet. The blackband ore is 
generally, though not always, overlain by a ferruginous limestone, in 
which the quantity of iron is sometimes sufficient to render it a calcare- 
ous iron ore. From the fact that this is only found in the tops of the 
hills, it is sometimes designated as the mountain ore; and the limestone, 
from its ferruginous character, assumes, on weathering, a brownish color, 
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and is hence often referred to as the "buff'" limestone, to distinguish it 
from the blue limestones below. These ore beds are detached outliers of 
a great ferruginous sheet which once covered much of Stark and Cai> 
roli and all of Tuscarawas county. Patches of this ore sheet , separated 
from their connections by the erosion of the valleys bf the Sandy, Conot- 
ton, and Tuscarawas, occur in the isolated hills of Osnaburg and Paris, 
the only portions of the county geologically high enough to include 
them. Such being the geological position of this important formation, 
it can not be expected* to be found in any other portion of the county, 
even though the hills may there rise to an equal relative or absolute 
height with those referred to. It is important to bear these facts in 
mind, in order that time and money be not wasted in useless search for 
the blackband and mountain ore. 

I subjoin analyses of the raw and calcined blackband from Robertsville : 

RAW. CALCINED. 

Water .... 18.60 

Silica -31.40 12.88 

Iron, oxide.... 18.75 69.94 

Iron, carbonate „ 23.14 

Manganese '........... 1.80 3. 15 

Alumina..... 1.00 7.00 

Lime, phosphate 0.72 2.35 

Lime, carbonate 0.75 

Lime - - - - - - 1 .7 » 

Magnesia . - - - 2.86 2.16 

Sulphur .. 4.28 0.14 

99.30 99.37 

Metallic iron. 24.28 48.95 

Phosphoric acid . 0.31 1.08 



CHAPTER LX. 

REPORT ON THE GEOLOGY OF CARROLL COUNTY. 



BY JNO. J. STEVENSON. 



Carroll county is bounded on the east by Columbiana and Jefferson, on 
the south by Harrison, on the west by Tuscarawas and Stark, and on the 
north by Stark and Columbiana. It contains thirteen townships, and 
embraces an area of not far from four hundred square miles. The popu- 
lation, according to the census of 1870, is about fourteen thousand five 
hundred. The county town is Carrollton, a flourishing village, with 
nearly eight hundred inhabitants, and situated on a ridge five hundred 
and forty feet above Lake Erie. The railroad facilities are very poor, 
consisting only of the Tuscarawas Branch of the Cleveland and Pitts- 
burgh Railroad, which passes through the north-western corner of the 
county. The county town communicates with this road by means of a 
unique tramway, which is perhaps the only one in the United States 
which uses the antique strap rail. The border townships on the north 
and south have access to market, as the main stem of the Cleveland and 
Pittsburgh Railroad passes very near the southern line of Columbiana, 
and the Pittsburgh and St. Louis Railway runs close to the northern line 
of Harrison. It is to be hoped that some one of the numerous railway 
lines projected to run through the county will be built, as the interior 
and eastern townships suffer very materially from lack of such facilities. 

Besides the county town, there are several villages, mostly small, but 
giving evidence of thrift and growth. Leesville is perhaps half as large 
as Carrollton, and is the business center of a large section. Harlem was 
formerly a place of some note, owing to its mineral springs, but since 
stage coaches ceased to be the ordinary mode of conveyance it has become 
less important. Malvern and Minerva are growing rapidly under the> 
influence of the railroad. 

Much attention is paid to educational matters. The school-houses are 
neat, and efforts are made to secure good instruction. The county con- 
tains one institution authorized to confer collegiate degrees. Upon, the 
whole, the inhabitants of this county are fully alive to their material ad- 
vancement, and they have shown an "anxiety respecting their resources 
12 
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such as has been displayed in no other county allotted to me. I bear 
grateful testimony to the very general interest manifested in regard to 
the Survey, and to the almost universal desire to aid in securing useful 
and accurate results. 

The surface of the county is much diversified by erosion, the hills 
rising sometimes nearly three hundred feet above the valley bottoms. 
The average elevation of the uplands varies little from five hundred and 
fifty feet above Lake Erie, though the " dividing ridge" east from Carroll- 
ton is about one hundred and twenty feet higher. The strata exposed 
in the greater portion of the county are principally argillaceous shales, 
alternating with thin sandstones, which are usually soft. For this rea- 
son steep hill-sides are not common, the country is rolling, with the em- 
inences rounded off, so that, even at a considerable distance from any 
stream, stretches of comparatively level land are to be seen. As one 
might expect from the structure of the rocks, the soil on the uplands is 
thin and not very rich. Where the sandstones predominate, it lacks 
tenacity, and is apt to wash out and expose the subsoil, which readily 
yields to form deep gashes in the hill-side, In the " bottoms" the soil is 
much richer and yields very good crops of grain. It is probable that in- 
telligent use of the subsoil plow would improve the upland; but at the 
same time it is evident that this soil will not endure persistent cultiva- 
tion without constant application of amendments. 

For some years the farmers have done much in wool- raising, and have 
succeeded in producing a wool of superior quality, which has secured a 
high reputation. As land is worth from forty dollars in the uplands to 
sixty, and in some cases even one hundred dollars, in the " bottoms," it is 
doubtful whether a staple so uncertain in price as wool can be regarded 
as truly profitable. A surplus in Europe, or a diminution in the rate of 
tariff, affects this interest with telling force. In 1872 the price fell from ' 
seventy cents in the spring to forty cents in the fall. Intelligent farmers 
assert that wool can not be raised to profit at less than fifty cents per 
pound, Still there can be no doubt that wool-raising is, and for some 
time will be, the most profitable business here, owing to the quality of 
Carroll county wool. At the same time it would be well for farmers to 
consider whether their soil, well fitted for grass, and their abundant sup- 
ply of good, soft water, can not be put to some other use which will bring 
in larger and more certain returns for labor. 

The streams of Carroll county are in two systems, separated by the 
high dividing ridge running rudely north and south, about three miles 
east from Carrollton. At the east the waters are drained by tributaries 
of Yellow Creek, through which they empty directly into the Ohio. On 
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the west they are carried off by Sandy Creek and the Conotton, which 
empty into the Tuscarawas. Springs are numerous, and yield an ample 
supply of good water for domestic purposes. 

The larger portion of the land is under cultivation, and little remains 
in wood. The more common trees are white and red oak, pig-nut and 
shell-bark hickory, black walnut, elm, tulip-tree, locust, and sugar-maple, 
with some beeches and wild cherry, and very few of the cone-bearing 
trees. The number of species and their character show that, though 
thin, the soil is capable of supporting a vigorous growth. 

GEOLOGICAL STRUCTURE. 

Diligent examination was made to determine the presence or absence 
of true drift, but as none was found, excepting a few doubtful specimens 
in the north-east, it is probable that the boundary line of drift influence 
lies to the north or north-east of the county. The bottom lands of the 
Conotton and of Sandy Creek being made up of sand, show the mode of 
deposition very prettily, exhibiting lines of stratification and the posi- 
tion of eddies. In the Sandy Creek "bottom," not far from Waynesburg, 
Mr. Daniel Wagner has found two teeth of Mastodon, of large size and 
nearly perfect, weighing together fifteen pounds. 

While making a series of borings for coal, near the village of Magnolia, 
Mr. John Young discovered that the course of Sandy Creek has been 
changed, for in one boring he passed through ninety feet of gravel and 
other transported material without reaching any consolidated rock. How 
"much deeper the deposit extends is not known, as, unfortunately, the 
boring was stopped at that depth. Judging, however, from what has 
been ascertained in Tuscarawas county respecting the Tuscarawas River, 
it is probable that Sandy Creek at one time flowed at a level not less than 
one hundred feet below that of its present bed, and that the valley was 
gradually filled up by transported material to conform to the changing 
relative level. 

The consolidated rocks of the county belong exclusively to the Barren 
and Lower Coal Groups. It is possible that the Pittsburgh coal crosses the 
line from Harrison county into London township, but it was not ob- 
served. Lying, as Carroll county does, on the border of the Barren Group, 
which probably extended originally to but a short distance further north- 
west, the relations between the strata of this group as here displayed are 
somewhat obscure, the intervals varying in the most perplexing manner. 
For this reason" no county section can be given which would be of any 
practical tfalue. 

Near Perrysville, in Perry township, and at two localities in the south- 
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ern portion of London township, a coal is said to have been seen in plow- 
ing on top of high hills. If this be true, as is quite likely, the coal is 
the Pittsburgh or No. 8 of the Ohio section. Fragments of the limestone 
underlying that coal were observed at several points in these townships, 
showing that the coal at one time reached well up into this county. 
From this horizon downwards, about one hundred and thirty feet, to the 
Crinoidal limestone, the interval is occupied by sandstones and argilla- 
ceous shales, with a non-persistent limestone about midway, one foot 
thick, and non-fossiliferous. The Crinoidal limestone is well marked, but 
shows some interesting variations. It does not seem to reach further to 
the north-west than Carrollton, where it is seen only on the top of the 
ridge. On the road from that village to Harlem it is first seen at a dis- 
tance of about one mile. It is here very coarse grained, with a rude 
fracture like that of sandstone, and is not so rich in fossils as usual. A 
short distance beyond it resumes its ordinary character — dingy gray on 
the weathered surface — occurring in rude quadrangular blocks, and when 
broken showing a dull brown color. The fossils here are very numerous, 
but do not weather free from the rock, as they do not differ from it in 
hardness. The surface, consequently, is covered with sections of mollusca 
and crinoidal fragments, and only a few good specimens of Lophophyllum 
proliferum, Retzia pwwtilifera, and Athyris svbtUita were obtained. The 
thickness of the stratum , can not well be determined here, as there is 
no satisfactory exposure. Followed toward Harlem this limestone is 
seen to become double, the two layers separating more and more until, 
at Harlem, they are twenty-five feet apart, with Coal No. 7 b between 
them. At this village the upper layer is fossiliferous, but differs from 
any other exposure, in that it contains much earthy matter and. tends to 
disintegrate upon exposure to atmospheric influences. It is light blue 
in color, and is apparently free from iron, as the surface of fracture does 
not show the dull brown tint. The lower layer is thin, hardly one foot 
thick, and is non-fossiliferous. It is blue, breaks with a semi-conchoidal 
fracture, and rings clearly when struck with the hammer. In Perry 
township, between Perrysville and Palermo, both layers are even, with 
Coal No. 7 b between them. The upper layer here shows none of the 
earthy character observed at Harlem, but is hard and flint-like, weather- 
ing into dingy nodules. It is so tough that it might be used with ad- 
vantage in macadamizing roads. This duplication of the stratum seems 
to be confined to Lee, London, and Perry townships, as it was not ob- 
served in Union, Center, Washington, or Fox. In the last two town- 
ships the stratum is admirably exposed along the ridge road from Car- 
rollton to Wattsville. It has been traced to the border of Columbiana 
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county, varying greatly in hardness, color, and composition, but every 
where exhibiting the same grouping of fossils, which renders its identi- 
fication so easy and makes it so valuable a guide to the stratigraphical 
relations of a district. 

The shales immediately underlying the Crinoidal limestone contain a 
small percentage of iron. There are few localities, however, where it is 
concentrated, and in none is the concentration sufficient to afford a work- 
able seam of ore. In the neighborhood of Carrollton, both west and 
south, a seam of inferior blackband, varying from three to six inches in 
thickness, is seen three feet below the limestone. In the coal shaft near 
Harlem, Lee township, two seams of blackband are said to have been 
cut, one three and the other four feet thick. The shaft was closed at the 
time of my examination and no specimens had been preserved, so that 
no definite information could be obtained. It is most likely that dark 
shale has been mistaken for blackband, as no evidence of the latter was 
seen in any of the numerous exposures near the village. In the vicin- 
ity of Cannonsburg, Monroe township, the occurrence of ferruginous 
shale at this horizon has given birth to much excitement, and the oracu- 
lar statements of some would-be experts have done much toward rousing 
false hopes in the minds of the inhabitants. A number of localities in 
this township, said to show from ten to fourteen feet of blackband, were 
examined ; but in every case the "blackband" proved to be only a dark, 
slightly bituminous shale, containing for the most part a very small per- 
centage of iron, and holding here and there an inch of lean plate ore. 
As the owners generally expressed themselves dissatisfied with the re- 
sults of merely physical examination, specimens of the shale obtained 
on the farm of Dr. Samuel Black were forwarded to Dr. Wormley, with 
the request that he would determine the percentage of iron. He reports 
its composition to be as follows : 

Silicious matter *. 74.88 

Metallic iron 8.31 

Undetermined „ 16.81 

* 100.00 
In Brown township, near Waynesburg, a good deal of money has been 
wasted in digging well-holes in this shale, the prospectors supposing 
that it is the extension of the blackband belt of Tuscarawas county. A 
little investigation would have shown that the horizon is too high, as 
the blackband, which is quarried only five miles from this locality, lies 
upon Coal No. 7, more than one hundred feet below this shale. A day's 
careful examination by a competent geologist would not only have pre- 
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vented this ridiculous waste of hundreds of dollars, but also would have 
shown accurately, over a considerable extent of country, the horizon at 
which the blackband might be sought. The shale here contains great 
numbers of Aviculopecten rectilateraria, Cox, sp. 

Springs issuing from these shales are, for the most part, more or less 
impregnated with iron, and where they empty into low grounds bog iron 
ore is found in considerable quantity. In the vicinity of Harlem, Lee 
township, the springs at this horizon are strongly chalybeate, and at one 
time they were quite famous. On Mr. Samuel Dunlap's property is a 
spring which was formerly celebrated as a curative for dysentery and 
allied diseases. Many years ago a hotel was built in the glen near this 
spring, and was largely patronized; but it has gone to ruin, and, strangely 
enough, the spring is by no means so strongly chalybeate as before. Other 
springs of like character occur on the farms of Mrs. Nancy Morehead and 
Messrs. James Gott and John Hostermann. These never fail, and always 
yield a large amount of water. It is quite possible that were there 
ready means of access to Harlem, these springs might again acquire con- 
siderable reputation, and so render the village, which is pleasantly situ- 
ated, a summer resort for invalids. 

Coal No. 7 6, underlying these shales, is somewhat irregular in its habit, 
but seems to thin out north-westwardly, and in the same direction to lie 
nearer the limestone above. On the dividing ridge east from Carrollton 
it is first seen two inches thick, and almost directly under the limestone. 
Followed toward Harlem, Lee township, it is observed becoming four 
inches, then one foot, continually increasing in thickness and separating 
itself from the limestone, until at Harlem it is found twenty feet below 
the upper layer of the limestone, and more than two feet thick. About 
half a mile east from that village Mr. Samuel Dunlap has opened it with 
a shaft sixty-four feet deep. The coal, as obtained by him, is a semi- 
cannel, open-burning, easily mined, of low specific gravity, and contain- 
ing no pyrites* except in thin films upon the vertical planes. It is very 
handsome, but rather brittle. The layers of cannel and.bituminous coal 
are of about equal thickness, varying but little from one-tenth of an 
inch. Nea'r the top is a layer of cannel nearly four inches thick. The 
roof is shale, and so firm that the rooms are worked fifty feet wide with 
only a single row of props in the middle. The thickness of the coal is 
twenty-six inches, and there are no partings. 

Mr. James Thompson, about half a mile north from Harlem, has opened 
the same bed. It is twenty-six inches thick, with a not very persistent 
clay parting near the middle. There is no layer of cannel on top, as at 

Mr. Dunlap's opening, nor are the thin layers of cannel so numerous as 
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there. The coal is very pure, and is said to cake quite readily upon the 
fire. It is so easily mined that, notwithstanding its thinness, a good 
miner can easily dig and put out seventy-five bushels per diem. The 
roof is good, and the rooms at this bank are twenty feet wide, without 
props. Other openings are quite numerous. At Mr. James Gott's bank 
it is nearly three feet thick, and shows no parting. It breaks out in 
blocks, leaving little slack, and burns to a fine white ash. Mr. Samuel 
Gutchall has twenty-six to thirty inches of good, clean coal, but rather 
harder than that from most of the other banks. At Mr. John Hoster- 
mann's it varies from twenty-four to thirty inches, but is poor and slaty, 
and no longer worked. Mr. C rim's coal is slaty, but that from Mr. Boyer's 
bank, adjoining, is of. very. fair quality. The character of this coal is 
very varied here. At one bank it is clean, at another so slaty as to be 
worthless; at one it is open-burning, at another a caking coal. Like 
all the coals of the Barren Group, it can not be depended upon. A sample 
from Harlem yields the following upon analysis : 

Specific gravity - 1.267 

Moisture - -- 2.90 

Ash 3.00 

Volatile combustible matter 29.90 

Fixed carbon 64.20 

Total 100.00 

Sulphur 0.96 

Sulphur left in coke - - 0.57 

Sulphur forming of coke 0.84 

Fixed gas per pound, in cubic feet 3.48 

Ash -- Gray. 

Coke - Compact. 

In London and southern Perry this coal was not observed. It is un- 
doubtedly present, as an attempt was made some years ago to work it at 
Rumley, in Harrison county, just by the county line. Of course no esti- 
mate can be made respecting its thickness or value. In Perry township 
it was observed about a mile from Perrysville, on the property of Mr. 
Othniel Baker. It is there one foot thick, of poor quality, resting almost 
directly on a bluish nodular limestone, and twenty-three feet below the 
upper layer of the Crinoidal limestone. From Mr. Baker's it was traced 
to Palermo, in Union township, where it is ten inches thick and twenty- 
five feet below the limestone. Northward in this township it is seen 
approaching the limestone and becoming thinner. ^ Near Carrollton it is 
only four inches thick, and northward from that village it was not ob- 
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served. In Fox township it is constant at from ten to fifteen feet below 
the limestone, but is always very thin. 

Coal No. 7 a is found at from sixty-five to ninety feet below No. 7 b. It 
is traceable with extreme difficulty, partly because it is not persistent, 
and partly because of the varying intervals between it and No. 7 6, above, 
and No. 7, below. At several localities No. 7 is found at a horizon, rela- 
tive to the Crinoidal limestone, precisely the same as that occupied by 
No. 7 a at others, and in each case there can be no doubt respecting the 
identification of the coals. The relations of No. 7 and No. 6 to the Crin- 
oidal limestone are equally peculiar over a large portion of the county ? 
the interval between the two coals varying from thirty-five to one hun- 
dred feet. These facts are certainly conclusive against any alleged par- 
allelism of coal beds over a large area. 

In south-western Perry, not far from Mastersville, No. 7 a is seen on the 
farms of Messrs. Minnick, John Suary, and B. Borland, w T here it is about 
eighteen inches thick, overlaid by an equal thickness of very good plate 
ore, which is certainly deserving of careful investigation. Erosion has 
removed the overlying deposits from a considerable area, so that the ore 
can be reached without much stripping. Specimens of this ore were 
obtained from Mr. Borland's farm, but, unfortunately, have been mislaid 
or missent, and we are unable to present an analysis. About one mile 
north from Perrysville, in the same township, this coal has been experi- 
mentally opened by Mr. Othniei Baker. When examined, the opening 
was not sufficiently extended to give any definite idea respecting the 
value of the bed. It appears to be about four feet thick, parted midway 
by about six inches of clay. It is sixty-five feet below No. 7 b. Near 
Lsesville, Orange township, it is seen, but is very thin, and is not worked. 
At Harlem, Lee township, this coal is opened on Mrs. Harris's property, 
is twenty-two inches thick, and good for domestic use, but contains a 
notable percentage of sulphur. On the adjoining farm of Mr. James 
Thompson it is a bituminous coal, two feet thick, with a good deal of 
pyrites. Fourteen feet below it is a cannel seam, fifteen inches thick, 
which appears to be local, having been observed at no other place where 
No. 7 a is exposed. 

Coal No. 7 is or has been worked in Orange, Harrison, Center, and Fox 
townships. In Orange township the openings are numerous, and the 
bed is of much local importance. At Leesville Mr. J. C. Price works it 
by means of a shaft thirty-five feet deep. He finds it four feet thick, 
without regular partings, and of nearly the same quality throughout. 
Pyrites occurs in streaks at various intervals through the bed, but is 
more abundant at the bottom. Nodules are by no means rare, and fre- 
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quently weigh from twenty to fifty pounds. Horsebacks, from above and 
below, are somewhat annoying, as they cut out the coal quite seriously. 
No fire-damp has been known in this mine, but choke-damp is said to 
accumulate at times so as to embarrass the workmen. The coal is hard 
and brilliant, and can be mined only by blasting. It affords an excellent 
fuel for domestic use, burning well and giving off intense heat, but the 
proportion of pyrites is so large as to unfit it for employment in the 
manufacture of either iron or illuminating gas. At Smith's mill, near 
Leesville, this coal has been mined in the hill, and at. a short distance 
below the mill it is worked somewhat largely during the winter. As 
the owner of this property has no respect for geologists, and regards the 
Survey as a worse than useless expenditure on the part of the State, no 
direct information respecting the mine could be obtained. I learned, 
however, that the coal is soft and can be mined with picks; that it burns 
readily, but gives off comparatively little heat, and is not looked upon 
as a profitable fuel. In this vicinity no iron ore was observed in con- 
nection with the coal. 

Near the Cross Roads, in Monroe township, the outcrop of this coal 
was seen in the roadside, very thin, and having four inches of nodular 
ore above it. In Harrison township it was formerly worked on the 
property of Mrs. S. Bemer, where it showed a thickness of two and one- 
half to three feet, without ore above it. Near the steam saw-mill, about 
midway between Cannonsburg and Carrollton, this coal was formerly 
worked, but the openings were long ago deserted. The thickness is said 
to be about two feet. Fifteen feet below the coal is a nodular calcareous 
ore of low grade, of which the nodules have zinc blende as the nucleus. 
In Center township Mr. I. Ebersole's opening, about one-half mile north 
from Carrollton, shows it twenty-five inches thick, without partings, 
made ap of very fair coal, containing little pyrites. At Mr. Sandford 
Moffatt's, two miles west from the village, the thickness is about the 
same, but the coal contains rather more pyrites. There are other open- 
ings near Carrollton, but they are not worked. Three-fourths of a mi e 
south from that village the coal is seen in the bed of Indian Fork of 
Conotton. 

In Fox township it is mined somewhat extensively to supply local de- 
mand. About one mile from Wattsville, Mi*. H. P. Dunlap's opening 
shows a thickness of three feet four inches. The coal is very hard, and 
requires blasting. It is very clean, and the seam is free from persistent 
partings. Not far from Mechanicsville it is mined by Messrs. Josiah 
Quinn, Jacob Buckston, and others. In all these banks it runs about three 
feet thick, and yields a coal, of good quality for domestic use. No ore ac- 
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companies the coal in this township. Two specimens of the coal yield 
the following upon analysis. No. 1 is from Mr. Dunlap and No. 2 from 
Mr. Buckston : 

Specific gravity . . ., 



Moisture 

Ash..., 

Volatile combustible matter. 
Fixed carbon 



No. 1. 


No. 2. 


1.287 


1.288 


2.30 


2.80 


6.90 


2.90 


30.70 


30.20 


6010 


64.10 


100.00 


100.00 


2.77 


1.23 


1.51 


0.87 


2.25 


1.29 


3.56 


3.80 


Gray. 


Red. 


mpact. 


Compact. 



Total J 

Sulphur 

Sulpbur left in coke. 

Sulpbur forming of the coke „ . . . . 

Fixed gas per pound, in cubic feet 

Ash 

Coke Compact, 

In Rose township no openings were seen where the bed is worked for 
its coal, but it frequently underlies blackband ore — the same deposit 
as that of Tuscarawas county. On Mr. Newhouse's property, between 
Waynesburg and Morges, the blackband is leased and taken out by 
Messrs. Rhodes & Carr, of Cleveland. The section there is : 

FT. IN. 

1. Shale and d6bris 10 

2. Black shale.. 00 4 

3. Blackband 5 2 

4. CoalNo.7 2 

5. Fire-clay (seen) 2 

At this locality the anticlinal which passes through the western por- 
tion of the county is well shown, as the excavation is directly on the 
crest of the axis. 

The blackband is of low specific gravity, owing to the large proportion 
of bituminous matter, but is easily calcined, and leaves a rich ore. It 
has been removed from a considerable area, but for some reason the work 
had been stopped just before I visited the place. The ore yields as fol- 
lows on analysis : 

Specific gravity 2.727 

Water and organic matter 19.48 

Alumina 1.60 

Silica 27.68 

Carbonate of iron 36.95 

Sesquioxide of iron 7.58 

Manganese , 1.20 
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Magnesia carbonate - 2.27 

Carbonate of lime 1.91 

Sulphur 0.13 

Phosphate of lime . 0.82 

Total 99.62 

Metallic iron ... 23.12 

Phosphoric acid 00.38 

/ In Brown township no opening upon No. 7 was seen, but the outcrop 
of the coal was observed at several localities near Waynesburg, and at 
each of these there were evidences of ore in connection with it. Through- 
out this vicinity it lies one hundred feet above Coal No. 6, which is mined 
by Mr. R. B. Hamilton, near Waynesburg. 

The interval between Coals Nos. 6 and 7 varies greatly. Near Carroll- 
ton it is from forty to sixty feet; near Leesville, thirty-five; in northern 
Monroe township, sixty ; while in Rose and western Brown it is one hun- 
dred feet. The Mahoning sandstone, resting upon Coal No. 6, varies from 
six to thirty feet in thickness. 

Coal No. 6 is the important bed of the county, but, unfortunately, is 
available only along the valleys of the Conotton and Sandy Creek, which 
include portions of Brown, Union, Monroe, and Orange townships. In 
Union township, about one mile south from Carrollton, on the Indian 
Fork of Conotton, it is mined extensively to supply Carrollton. At Mr. 
John Moody's bank the following section was obtained : 

FT. IN. 

1. Sandstone (Mahoning) 6 

2. Shale 5 

3. Coal ..... 8 

4. Parting *.' 1 

5. Coal 1 

6. Parting 1 

7. Coal 1 to 6 

8. Parting - £ 

9. Coal 1 

10. Parting 2 

11. Coal 1 

12. Fire-clay — — 

Total thickness of the coal, 4 feet 6 inches to 5 feet. 

This coal shows a considerable proportion of pyrites, both in seams and 
nodules. When exposed to the atmosphere, it soon becomes covered with 
white streaks, but shows little tendency to disintegrate. No. 3 of the 
section is the best for burning, and is very clean. No. 5 has numerous 
streaks, but few nodules of pyrites. No. 7 is variable in thickness, but 
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is the purest portion, and in good repute for smithing purposes. No. 9 
contains a band of bone coal, three to four inches thick, which ignites 
with difficulty, and after burning leaves a flaky ash, like that from hick- 
ory wood. Nodules of pyrites are of frequent occurrence in this layer. 
No. 11 makes the hottest fire, but leaves much cinder. 

Directly opposite this opening is one belonging to Mr. Gause, in which 
the section is the same as that already given. The bed here is very badly 
cut out by horsebacks and clay veins. The latter strike the bed at an 
angle of about 50°. The former are so serious as to impair the value of 
the bank. One hundred yards from the mouth a sandstone horseback 
crosses the entry, which replaces not only the coal but also the underly- 
ing rocks to a depth of fifteen feet. Its width, as shown in the entry, is 
twenty yards. A few yards beyond this another occurs, and to avoid it 
the entry was turned, so that nothing is know r n respecting its extent. 
Unfortunately for science, though fortunately for themselves, the owners 
of the adjoining banks have not driven their entries in the direction to 
meet these horsebacks, and it is impossible to determine, with any de- 
gree of accuracy, the extent or direction of the disturbances. The re- 
moval must have occurred during or immediately before the deposition of 
the sandstone above, as the horsebacks are of a constitution similar to 
that of the sandstone stratum. In the neighboring bank, belonging to 
Mr. Staley, the coal is from five to six feet thick. Near Car roll ton the in- 
terval between this bed and the Grinoidal limestone is only one hundred 
and forty feet. In Tuscarawas and Guernsey counties it is two hundred 
and forty to two hundred and sixty feet. 

Midway between Carrollton and Cannonsburg, on the border of Monroe 
township, Coal No. 6 is mined by Mr/ W. Scott, at whose opening the fol- 
lowing section is seen : 

FT. IN. 

1. Shale 3 

2. Coal....... 1 6 

3. Parting i 

4. Coal .. 8 

5. Parting -£ 

6. Coal 10 

7. Parting 1-3 

8. Coal 1 10 

Total 5 1 

In the entry the coal occasionally becomes five feet six inches, and in 
one spot it reaches six feet. Throughout the greater portion of the bed 
little pyrites is visible, and nodules occur only near the bottom, where 
they are comparatively rare. Where exposed to atmospheric influence, 
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the coal shows some white streaks and more or less tendency to decom- 
pose, so that the pyrites is pretty well disseminated. The top layer, 
for six inches, is poor and is not removed. Parth.gs of mineral char- 
coal are frequent, and thin layers of it seem to alternate with those of 
coal. The blast is seldom resorted to in mining, and the bank is thought 
to be one of the best in the county. At Mr. Armstrong's bank, near Mr. 
Scott's, the bed is six feet, and yields an excellent coal, which is inferior 
to none found in this township. 

Near Cannonsburg we obtain the following section from Mr. T. Tholy's 
bank: 

FT. IN. 

1. ■ Sandstone - — — 

2. Shale - - 3 

3. Coal * -.---- & 10 

4. Clay 2£ 

5. Coal - ----- 1 5 

6. Fire-clay (seen) .. . 1 6 

Of pyrites there is a notable quantity, especially in the lower bench. 
Streaks are numerous above, but are never so persistent as to form part- 
ings. The coal is irregularly bedded and much " slickensided." Though 
not very compact and apt to disintegrate upon exposure, it is quite hard 
and is mined by blasting. East from Cannonsburg, Mr. Wilken has the 
coal about four feet six inches thick. It is good, with much volatile mat- 
ter, but contains enough pyrites to make it disintegrate readily on expo- 
sure. The clay parting shows many impressions of Stigmaria ficoides. 

Near the Cross Roads, Mr. Samuel Smith has four feet six inches of very 
good coal, but work$ it no longer. In the same neighborhood, Mr. George 
Stoody's bank shows a thickness of four feet six inches, as follows : 

FT. IN. 

1. Coal 2 10 

2. Clay -. - 2 

3. Coal 1 6 

In the upper bench there are two or three thin partings, but they are not 
persistent. Little pyrites appears either as streaks or nodules, and the 
coal has a good reputation. About a mile south from the Cross Roads, Mr. 
Conrad Pearch has opened the coal, which there shows as follows: 

FT. IN. 

1. Shale 3 

2. Coal - 1 6 

3. Parting i 

4. Coal 1 7* 

5. Parting - £ 

6. Coal - ---. 9 

4 2 
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The coal is compact and must be blasted. It is apparently very clean, 
and is regarded as among the best for blacksmiths' use. 

In Orange township the bed shows the following section at Mr. John 
Pearch's bank : 

FT. IN. 

1. Coal „ -j i 

2. Parting q , 

3. Coal -j -ji 

4. Parting q ,, 

5 - Coal _ _ H 

6. Parting q , 

7. Coal , q .j.. 

8. Parting g _ 3 

9 - Coal , .' 4-6 

4 5 

No. 1 is the best coal, containing little pyrites and coming out in clean 
blocks ; No. 3 is quite poor, containing much nodular pyrites ; No. 5 is 
brittle, and in mining is converted into slack; No. 7 is fair, and No. 9 is 
rather poor. This coal is hard, requiring the blast, cakes readily on the 
fire, yields a compact coke, and gives off intense heat in burning. On 
the north branch of Myers's Creek the coal is mined by Mr. Amos Pres- 
ton, at whose bank it is separated into three benches by thin persistent 
partings. The top bench is eighteen inches thick and yields a brittle 
coal, which burns well but is of inferior quality. The middle bench, 
thirty-one inches, is a good coal for domestic use. The lower bench,' 
eight inches, is slaty, burning moderately well, but leaving a bulky ash! 
The proportion of ash is very great throughout. Nodules of pyrites are 
of frequent occurrence. As Smith's mill, where this bed first appears in 
the bed of the stream, it is but thirty-five feet below Coal No. 7. 

In Brown township we find this coal mined by Mr. E. B. Hamilton, 
not far from Waynesburg, at whose bank the following section is ex- 
posed : 

1. Black shale........ ™ ™ 

2. Coal 



3. Parting _ ~ 



- - 1 8 

5. Parting, pyritous _ q o 

6 ' "Coal... 1"".".!."".!!."."."! 6-8 

7. Fire-clay m 10 Q 

The top coal is slaty, almost a bone coal, and is poorest next the roof. 
The rest, of the bed yields good coal, very pure and much prized by black- 
smiths. Near the middle is a somewhat persistent layer of mineral char- 
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coal, one-half inch thick. The pyritous parting, No. 5, is irregular in 
thickness and varies in distance from the bottom. Two feet below the 
coal a thin seam of coal two or three inches thick occurs in the fire-clay. 
Followed up Sandy Creek the bed is seen to diminish in thickness and 
at the same time to deteriorate in quality. At Oneida it is only thirty 
inches; at Peidn it is the upper bed, and is barely twenty-eight inches, 
yielding a sulphurous coal. At Malvern it has been worked to some 
extent. 

In Augusta township, about six miles from Minerva, Mr. John G-nin- 
ders mines a coal which, from its position, seems to be Coal No. 6, though, 
from the lack of satisfactory exposures in the neighborhood, this relation 
can hardly be proved. The section is : 

FT. IN. 

1. Sandstone : -. 15 

2. Bluish shale 7 

3. Coal 2 10 

There are no partings, and the coal is evidently of good quality. At 
Mr. Davis's opening, near by, the thickness is rather greater. This is 
said to be the best bank in this section, but, unfortunately, is too far from 
any village to be very serviceable. 

The following analyses were made: No. 1, from John Moody; No. 2, 
W. Scott, upper portion of bed; No. 3, middle, and No. 4 lower portion 
of same. 

No. 1. No. 2. No. 3. No. 4. 

Specific gravity 1.342 1.274 1.304. 1.298 

Moisture 3.10 3.10 3.20 3.30 

Ash 7.90 2.40 4.30 7.40 

Volatile combustible matter 30.10 34.50 30.40 32.70 

Fixed carbon 58.90 60.00 62.10 56.60 

Total 100.00 100.00 100.00 100.00 

Sulphur 2.74 1.53 0.87 1.94 

Sulphur left in coke.. 1.45 1.04 0.65 1.18 

Sulphur forming of the coke 2.17 1.66 0.94 1.84 

Fixed gas per pound, in cubic feet 3.56 3.72 3.72 3.56 

Ash Fawn. Red. Pink. Gray. 

Coke Compact. Compact. Compact. Compact. 

Coal No. 5 was observed at but one locality along the Conotton. Near 
Cannonsburg, Monroe township, its outcrop, tw r o feet thick, was seen 
about fifty feet below Coal No. 4. In the valley of Sandy Creek it 
has been opened at various points, but never worked extensively, as it is 
thin and usually yields coal of rather poor quality. In Brown township 
it has been opened at Pekin, where it is the lower bed, and is from twenty- 
five to twenty-eight inches thick. At Oneida it is said to be nearly three 
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feet, and at Malvern it is about the same. At these localities it affords a 
readily burning coal, which is very sulphurous. 

In Rose township it was at one time mined by the Trumbull Com- 
pany, on whose property, near Magnolia, it is three and one-half feet 
thick. It is now worked at a locality about two miles south-east from 
that village, showing about three and one-half feet of very fair coal. It 
is interesting chiefly because it overlies the compact fire-clay so exten- 
sively used at Mineral Point and other localities along the Tuscarawas 
Branch of the Cleveland and Pittsburgh Railroad. The only locality in 
Rose township where this was taken out, where these examinations were 
made, was on the farm of Mr. Wm. Beattie, about one mile south-east 
from Magnolia. As at that time careful search was making at every 
exposure of Coal No. 5, it is highly probable that other openings are now 
in operation. This compact clay is very local in distribution, and deposits 
are quite uncertain in extent, as the hard clay often passes abruptly into 
the plastic variety. On the Beattie farm the clay is compact, on the 
Trumbull Company's property it is plastic, while on a farm about half a 
mile west from the last it is again compact. The section exposed on the 
Beattie farm is as follows : 

FT. IN. 

1. Coal No. 5 3 6 

2. Shale 4 

3. Clay, compact 6 6 

4. Coal 1 6 

5. Clay, plastic 2 

Coal No. 4 here consists of one foot of alternating shale and coal, rest- 
ing on two and one-half feet of fair coal. In a well sunk on the other 
side of the hill it is three and one-half feet thick, and good throughout. 
The fire-clay, No. 3, is quite dark near the top, but below is beautifully 
mottled. At the outcrop a layer of large nodules of iron ore and clay, 
two feet thick, seemed likely to cause much loss, but it ended abruptly 
at the distance of five feet in the entry. At the time these notes were 
made the work was going forward energetically, and Mr. Reis, the lessee, 
had his preparations well advanced for the erection of brick- works on the 
spot. Fifteen cubic feet of the rock make a ton, and the cost of mining 
is seventy-five cents. The thin coal below the fire-clay is very poor in 
quality, and is evidently local, as it was seen at no other exposure. 
Specimens of this clay were forwarded to Dr. Wormley for analysis, with 
the following results : 

Water - 9.90 

Silica 48.90 

Alumina - - - 39.79 
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Oxide of iron . 0.61 

Lime . ... . ... 

Magnesia . . . . 0.07 

Potas M 0.65 

Soda 5 

Total..*. 99.92 

The gray limestone overlying Coal No. 4 comes to the surface at only 
one point within the county. It was seen in the banks of Sandy Creek, 
just at the Tuscarawas line. It is compact, about two feet thick, and 
quite fossiliferous. Blocks brought out from the shaft on the Trumbull 
Company's property showed fine specimens of Productus semi-reticulatus 
and Spirifer lineatus. 

Coal No. 4, immediately underlying the gray limestone, crops out at no 
locality within the county. Messrs. Tod, Stambaugh & Co. ine it by 
means of a shaft on the Trumbull Company's property, Rose wnship, 
two miles south-west from Magnolia. The works are in char * of Mr. 
John Young, to whose intelligent observation I am indebted L many 
important and interesting facts which otherwise could not ha\ been 
obtained. The shaft by which this coal is reached was sunk almost 
directly on the summit of the anticlinal already referred to, and the ex- 
hibition in the entry is well worthy of note. The general section, as 
seen in the mine, is : 

FT. IN. 

1. Gray limestone ... . 2 6 

2. Black shale...... $ 

3. Coal 11 

Parting ... -}■ 

5. Coal . ....... 1 8 

6. Clay parting 2-3 

7. Black slate or slaty coal 2-7 

8. Coal 10 

9. Parting - 1 

10. Coal ^ 10 

11. Fire-clay 5 

12. Coal No. 3 (?)... - , 2 

The evidences of disturbance are well marked in the entry for one 
hundred yards from the shaft, after which, the summit of the anticlinal 
having been passed, the south-easterly dip is resumed, and the coal be- 
comes compact, with a sound roof. At many points along this hundred 
yards the limestone roof is broken, showing fissures from six to twelve 
inches wide. Two of these extend well into the sandstone above, where 
they became enlarged so as to form reservoirs for water, which, in pass- 

13 
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ing through the fissures in the limestone, has worn the rock into irregu- 
lar shapes. Throughout this distance the bed is cut up by many clay ' 
" horsebacks," thrust up from below, while the coal is so crushed and dis- 
torted as to be utterly worthless. The shaly layer, No. 7, is much slick- 
ensided, and No. 10 is a mass of slaty, slickensided material, which is not 
removed. The upper coals, Nos. 3 and 5 of section, are good and clean, 
showing little tendency to run, and bear a decided resemblance to the 
Briar Hill Coal. Nodules of pyrites occur in these layers, but are not 
large or numerous, and are easily separated. The black shale, No. 7, 
which is quite compact, has thus far proved a very serious drawback, 
maintaining a thickness of seven inches along the entry, which, when 
visited, had been driven one hundred and fifty yards. It seems, however, 
to diminish eastward, being only three inches thick in a room opened in 
that direction. No. 8 seems to be of good quality, but shows a decided 
tendency to cake upon the fire. Specimens from this bank give the fol- 
lowing upon analysis : 

UPPER BENCH. LOWER BENCH. 

Specific gravity 1.287 1.285 

Moisture .... 2.30 2.50 

Ash 4.90 6.60 

Volatile combustible matter 35.90 36.70 

Fixed carbon . 56.90 54.20 

Total... 100.00 100.00 

Sulphur 2.03 2.33 

Sulphur left in coke 0.98 1.01. 

Sulphur forming of the coke 1.58 1.66 

Fixed gas per pound, in cubic feet 3.40 3.48 

Ash White. Gray. 

Coke «... Compact. Compact. 

In prospecting to determine the value of Coal No. 4, Messrs. Tod, 
Stambaugh & Co. made a number of borings, placing the work in charge 
of Mr. John Young. A table of the sections exhibited is given on the 
opposite page. These sections afford an interesting view of the changes 
which strata undergo within very limited distances. The whole area 
represented is about one hundred acres. Throughout, Coals Nos. 5 and 
4 maintain the same interval, or nearly so, showing that the disturb- 
ance, whatever it may have been, causing so marked variations in the 
distance between 4 and 3, must have occurred before the deposition of 
the rocks overlying the latter. This case is very similar to one reported 
by Mr. Read in Vol. I., page 498, showing that the rate of subsidence was 
not equal in all parts of the coal field, or even within limited areas. 
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It is but an unusually clear illustration of the law which guides all good 
geologists in their study of the Coal Measures, that identity of relative 
position is not necessarily evidence of identity of strata. 

SUMMARY. 

The available coal area of Carroll county is circumscribed. The strata 
of the Barren Group are the only ones exposed in London, Perry, Lee, 
Fox, and East townships, and in by far the greater portion of Har- 
rison, Union, Center, Augusta, and Orange. The three coal beds of 
this group are exceedingly variable, both as to thickness and quality, so 
that little dependence can be placed in them as sources of supply. Coal 
No. 7 becomes of really workable thickness only at Leesville and in Fox 
township, near the Jefferson county border. Indeed, in the latter it is 
s to be of importance only because of necessity. At Leesville, 
where it is about four feet thick, the coal is of inferior quality and 
useful only for domestic fuel. The amount of pyrites, visible to the eye 
and inseparable, is so great as to render the coal worthless in manufac- 
ture of either gas or iron. No. 7a is' nowhere of economical value. 
Though occasionally thick enough to be worked, it always yields inferior 
coal. No. 76 is available only at Harlem, and' there because the coal is 
so soft that the ease of mining counterbalances the disadvantage of thin- 
ness. With the sole exception of Norwich, in Muskingum county, Har- 
lem is the only locality north from the Central Ohio Railroad where the 
coal is mined. Every where else the bed is too thin or the coal is too 
slaty to be of any economical value. In Perry township, Coal No. 6 can 
be obtained at a depth of not more than seventy-five or one hundred feet, 
if the boring be made near the saw-mill, about one mile from Perrysville 
on the road to Palermo, and at the same distance, if made say two miles 
from Perrysville on the road to Kilgore. If struck at either of these 
localities, it would probably be of some value, as to the west and south- 
west of Perrysville it is rarely less than four feet thick, and usually of 
very good quality. In the northern portion of the county, beyond Car- 
rollton, the same coal can be reached, at a depth of from fifty to twenty 
feet in any of the deeper valleys, the distance diminishing northward. 
If one may judge from the rapid diminution in thickness and deteriora- 
tion in quality shown by this bed when followed northward, it is doubt- 
ful whether any expenditure in search of it would be judicious. 

When proper means of transportation can be secured, Coal No. 6 will 
assume very considerable importance. In its full development it is con- 
fined to the Conotton valley, in Union, Monroe, and Orange townships, 
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where it may be worked from Carrollton to the bounty line without 
difficulty. The bed varies somewhat in thickness, but seldom falls below 
four feet, often reaching five and occasionally even six feet. It is rarely 
of bad quality, but for the most part contains too much pyrites to be em- 
ployed in the manufacture of gas or, unless washed before coking, in iron 
smelting. The coke is usually compact, so that there is every encourage- 
ment to test its value, washed, as soon as an outlet is afforded. In the 
Sandy Creek valley the bed is generally too thin to be of much impor- 
tance, but in some localities, in Brown and Augusta townships, it attains 
a thickness of four to four and a half feet, and the quality is good. 

The following is an analysis of R. B. Hamilton, Brown township — No. 
1, upper bench, No. 2, lower bench : 

No. 1. Xo. 2. 

Specific gravity 1.328 1.281 

Moisture ' 2.70 3.00 

Ash 8.40 3.00 

Volatile combustible matter 33.90 33.00 

Fixed carbon 55.00 61.00 

100.00 100.00 

Sulphur.. 6.12 1.76 

Sulphur left in coke 3.43 0.85 

Sulphur forming of the coke „ 5.41 1,32 

Gas per pound, in cubic feet _„_. 3.40 3.64 

Ash Brown. White. 

Coke Compact. Compact. 

The coal mined by Mr. Davis, six miles south-east of Minerva, has the 
reputation of being the best mined in the vicinity. 

Iron.— In the shale underlying the Crinoidal limestone in Union, Lee, 
Center, and Monroe townships, there is always more or less iron ore, 
sometimes plate, sometimes blackband, but usually in small nodules or 
evenly disseminated throughout the mass, which is often twenty feet 
thick. When concentrated in one layer, the ore is rarely more than four 
or six inches thick, and of by no means good quality. One can not fail 
to regret that so many reckless assertions have been made respecting this 
ore. Wandering geniuses, anxious to acquire a fleeting reputation for 
knowledge, have gone into ecstasies over this mass of dark shale, and 
have pronounced it the finest exposure of blackband that they had ever 
witnessed. In the neighborhood of Cannonsburg and other villages 
intense excitement has been aroused by these statements, whereas the 
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truth is that in those localities there is no evidence of the presence of 
iron ore which would justify the expenditure of a single dollar in ex- 
ploration. A foot or two of good ore, if readily accessible and compact;, 
would be valuable ; but if, instead of being in a compact layer, it is dif- 
fused throughout ten or twenty feet of shale, or is separated into layers 
one inch thick and one foot apart, we have not ten or twenty feet of iron 
ore, but simply a worthless mass. This is a so self-evident truth that one 
is surprised to find sensible persons so deceived as to doubt it. 

Nodular ore is found over No. 7a, near Harlem, but not in quantity to 
be worth any thing. In Perry township, near Mastersville, at the same 
horizon, plate ore of excellent quality occurs, but further examination, 
which should be made, is necessary to determine its full value. 

The blackband over Coal No. 7, in Rose and Brown townships, is un- 
doubtedly valuable, and is deserving of careful investigation. Those 
searching for it should remember that this ore is by no means persistent, 
frequently changing into nodular ore in shale, and this in turn giving 
place to shale containing a considerable percentage of iron, but too small 
to render it available. Still, wherever Coal No. 7 is observed it would 
be well to make an excavation upon it, ten to fifteen feet from the out- 
crop, so as to reach sound ore if it be present. In Brown township Coal 
No. 7 is about one hundred feet above Coal No. 6, which is the upper coal 
at Pekin, Oneida, and is worked by Mr. R. B. Hamilton near Waynes- 
burg. In this township much money has been wasted in exploring the 
shale underlying the Crinoidal limestone. 

Fire-clay. — No critical examination was made of any of the plastic 
clays, as in every case they gave evidence of the presence of sufficient 
iron to render them valueless. On the road from Cannonsburg to Car- 
rollton fragments of a eompact clay were observed about midway between 
Coals Nos. 6 and 7, but the position of the bed could not be ascertained, 
though careful search was made. It is probably very thin. The com- 
pact clay under coal No. 5 was observed only in Rose township. Though 
by no means persistent, frequently giving place to the plastic variety, 
this clay is of so great economical importance and of such limited distri- 
bution, being found elsewhere only at Mt. Savage, Maryland, and near 
Grafton, in West Virginia, that diligent search should be made at every 
exposure of Coal No. 5. This clay will probably prove of more advan- 
tage to this valley than would an equal thickness of blackband ore. 

Clay for the manufacture of brick can be obtained from the subsoil. 
Building stone of good quality is not plenty. The sandstones, for the most 
part, are shaly. 
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Limestone is wanting. The Crinoidal is too impure for lime, and the 
county contains no other excepting that over Coal No. 4, which is not 
available. 

Water is abundant every where. The fall in most of the streamy in 
quite rapid ; and advantageous sites for mills are numerous. 



CHAPTER LXI. 

REPORT ON THE GEOLOGY OF HARRISON COUNTY. 



BY JNO. J. STEVENSON. 



Harrison county is bounded on the north by Carroll and Jefferson, on 
the east by Jefferson, on the south by Belmont and Guernsey, and on the 
west by Guernsey and Tuscarawas. It is nearly rectangular, and con- 
tains fifteen townships, with an area of not far from four hundred and 
fifty square miles. 

Though containing no streams of navigable size, this county is well 
watered. Stillwater Creek and its various tributaries flow through the 
south-western portion, the Conotton through the northern townships, 
while Short Creek drains the eastern, and the tributaries of Wheeling 
Creek the south-eastern portion. Of the valleys cut out by these streams 
a few are narrow, with insignificant " bottoms," but for the most part 
they are broad, with smaller ones entering from each side, and bounded, 
usually, by hills rounded above by erosion. Though several of the town- 
ships are, by this means, almost deprived of coal, the bottom lands are so 
fertile as to more than compensate for the loss. Especially is this the 
case in Cadiz, Archer, Stock, and Nottingham townships. In Green, 
Short Creek, and Athens the erosive action has been energetic, but the 
hills are steeper, and less adapted to cultivation than in the other town- 
ships named. At the west the underlying rocks are principally sand- 
stone, so that the soil is somewhat thin ; but in the eastern portions there 
is a very notable proportion of lime, which renders the soil much more 
durable. Every where, however, good crops can be obtained in ordinary 
seasons. 

The main source of revenue is wool-raising. In this Harrison county 
has been preeminent for many years, having, in proportion to her size 
and population, produced more wool than any other county in the State. 
This business has proved exceedingly profitable for the last two years, 
but, in view of the introduction of improved breeds into Colorado and 
Nebraska, one is inclined to doubt whether Ohio will be justified in rais- 
ing wool much longer. In our State about one half the land is kept in 
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pasture, while the other half is used in raising winter feed. The value 
of the land in Harrison county is seldom less than forty dollars per acre, 
while frequently it is much greater. Under such circumstances, it is 
difficult to compete with Colorado, where, with a climate equally favor- 
able to the production of wool, the producer pays nothing for pasture, his 
flocks ranging on government land, and needs to feed for not more than 
two or three weeks in the winter. It is well for farmers to weigh this 
matter thoroughly. They should not console themselves with the reflec- 
tion that sooner or later these lands at the. West will be taken up, and so 
acquire marketable value, for such is not likely to be the case. Colorado 
can only be settled within striking distance of the rivers, where water 
may be procured for irrigation, a small portion of the Territory. In addi- 
tion, the equally serious fact must be remembered that there is a rapidly 
increasing unwillingness throughout the country to continue the present 
import duty on raw material, this being regarded by many as injurious 
to the best interests of the manufacturing classes.. Whether this be good 
political economy or not, may not be determined here. It only remains 
for those interested in wool-raising to study well the prospects of con- 
tinued profit in the business. 

The principal outlet for the county is the Pittsburgh, Cincinnati and 
St. Louis Railway, which passes through the northern tier of townships, 
and sends off a branch to Cadiz, the county seat. Another road is. con- 
templated, which will run through the eastern and northern townships, 
and another may pass through the south-western corner. The roads 
throughout the county are, for the most part, good. Educational mat- 
ters appear to be well attended to. The district school-houses compare 
favorably with those of other counties, and there are two institutions 
authorized to confer collegiate degrees. 

GEOLOGICAL STRUCTURE. 

The superficial deposits are very thin, and have been so far removed 
or disguised by erosion as to be no longer capable of classification. 

The rock formations all belong to the Coal Measures. In North, Mon- 
roe, Franklin, Stock, Washington, and Freeport townships they belong 
almost exclusively to the middle division, termed by Professor W. B. Rog- 
ers the Lower Barren Group, while in the remaining townships they be- 
long to the Upper Barren Group of the same author. The prevalent south- 
westerly dip is disturbed by only one anticlinal, which passes nearly 
north-east and south-west, through German, Green, Cadiz, and Moorefield 
townships. In the neighborhood of Cadiz this is quite sharp, but at the 
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south-west is not so well marked. Its steeper side is to the north-west, 
the dip being about double what it is on the south-eastern side. 
An approximate section of the county is as follows : 



l. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



13. 



14. 
15. 
16. 
17. 

18. 
19. 



FT. IN. 

Debris .. „ 10 

Coal No. 12 2 

Sandstone, flaggy 50 

Coal No. 11 2 

Shale, argillaceous 5 

Limestone . 10 

Sandstone , 20 

Limestone , 10 

Sandstone . 25 

Limestone _ 7 

Sandstone . . 8 

Shale 6 

ft. in. 

Coal 10 

Fire-clay 10 

Shale....: 1 8 

Coal 4 6 

Shale 3 

I, Coal. 4 



> CoalNo. 10 11 



Coal No. 8 . 



Shale, ferruginous 3 

Sandstone 60-75 

Shale 0-2 

CoalNo. 9 2 

Limestone 15-30 

Shale 3 

f ft. in. 

J Coal 1 to2 

\ Fire-clay 1 6 . 

ICoal 5 3 J 

Fire-clay, with limestone 5 

Sandstone 10-40 

Limestone _ N 3-60 

Sandstones and shales , 60-100 

Coal . 4 to 

Shales 8-11 

Crinoidal limestone 4-7 

Shales, with iron * 6 

CoalNo. U , 2 

Shale and sandstone 90-104 

Shale, with iron ore 6 

Coal No. 7a 6 to 

Sandstone 40-50 

Shales, ferruginous 5-8 

CoalNo. 7 3 to 4 
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FT. IN. 

36. Shale, with thin limestone 25 

37. Coal No. 6a 2 

38. Sandstone 50 

Borings for salt and oil made in various portions carry the section 
much lower. At Freeport a bed said to be seven feet thick was struck 
at about one hundred feet below No. 35, and at New Market it is reported 
four feet at about the same distance, while twenty-five feet lower another 
seam was found five and one-half feet thick. The upper is undoubtedly 
Coal No. 6, worked extensively at Urichsville, and the lower is Coal No. 
5, worked at Trenton, Tuscarawas county. These two seams may prop- 
erly be added to the list of available coals, as there are many localities 
in Freeport, Washington, and Monroe townships where Coal No. 6 can be 
reached by shafting to a depth of not more than sixty feet, and Coal No. 
5 is not likely to be more than thirty or forty feet below it. 

Lower Barren Group. — With the exception of No. 38, which, as the 
equivalent of the Mahoning sandstone, is the upper member of Rogers's 
Lower Coal Group, the strata below No. 21 of the general section belong 
to the Lower Barren Group. The variations of the eoal seams are as 
striking as in Pennsylvania or West Virginia, and changes in the other 
strata are so frequent and abrupt as to cause much difficulty in recon- 
ciling local sections. 

The Mahoning sandstone is observable only in the south-western por- 
tion of the county, in Washington township, along the Stillwater. As 
seen here it is usually a coarse-grained rock, containing numerous layers 
of conglomerate. It is slightly ferruginous, and light olive in color. 
Though too soft for use in door-sills or steps, it answers admirably for 
ordinary building, and makes a handsome stone. It can be split and 
dressed with great ease. 

Coal No. 6a was seen only in Washington township, not far from 
Brainerd's Mills. At other points, where the strata are cut to a sufficient 
depth to expose this bed, it was not observed. 

Coal No. 7 is well developed in Freeport, Washington, Franklin, and 
Monroe townships, and is worked in all of these to a greater or less ex- 
tent. In Freeport township it disappears under the Stillwater a short 
distance south from Freeport, near which place it is worked by Mr. Leeper/ 
At his bank the coal is about three feet thick, with a clay parting one- 
half to one and one-half inch thick a little below the middle. Near the 
top is a thin pyrites streak, and nodular pyrites is found here and there 
throughout the bed. The pyrites is surrounded by soft coal, and is easily 
separated. The coal here is of moderately good quality. A number of 
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years ago the same bed was worked near trie old mill not far from Free- 
port. There the thickness is said to he twenty-eight inches. 

In Washington township the valley of the Stillwater offers many ex- 
cellent exposures of this bed, but the people have taken little advantage 
of it. At Tippecanoe it has an average thickness of about four feet, and 
is worked somewhat. In Franklin township it has been slightly worked 
at and near Franklin, beyond which village it disappears under the 
creek. At Mr. Mulvany's bank, about one mile north-west from Frank- 
lin, the coal is four feet on© inch thick, but is very friable, and is not 
held in high repute. Mr. Jones's bank, just north from Franklin, has 
about the same thickness, but yields a coal of very fair quality. In 
Monroe township the coal is traceable without difficulty, and is of con- 
siderable economical importance. At Philadelphia Crossing it is found 
sixty feet above the railroad, and is four feet thick. One mile farther 
up the creek toward Franklin it is three feet three inches, covered with 
dark, laminated shales, which pass imperceptibly into olive shales above. 
On the railroad it is worked by Mr. Williams, a mile from the crossing, 
for shipment. The bed here is about four feet thick, and yields a coal 
which is not so soft as that from Coal No. 6, as found at Urichsville and 
Dennison, in Tuscarawas county. Near the tunnel are seen two coal 
banks, on the north side of the railroad, where the bed has been slightly 
worked. The coal here is four feet six inches. At Bowerston the coal 
has been found four feet six inches. The coal from this bed is usually 
compact, and bears transportation well. It has not much tendency to 
cake upon the fire, and burns freely if well supplied with air. Its ex- 
tent and the quality of the coal are likely to render it of considerable 
economic value. 

The shales immediately overlying the coal are usually black or dark- 
colored, heavy, more or less compact, and usually contain a notable per- 
centage of iron. This is the horizon of the "blackband" ore mined iri 
Tuscarawas county. While none of the material yet observed by us 
contains sufficient iron to render it valuable, the fact that this is an im- 
portant iron horizon, together with the constant presence of iron in the 
shale, is one which should lead property owners to make careful exam- 
ination wherever an exposure of these shales is seen. 
. The heavy sandstone above Coal No. 7 varies much in its structure. In 
Washington and Freeport townships it is usually of moderately coarse 
grain, soft, and of a straw color, splitting and dressing nicely. The 
conglomerate layers are few, and the rock is very massive. In Franklin 
it becomes shaly, and is seldom fitted for building purposes, while in 
Monroe it becomes dark gray in color and very conglomeratic, containing 
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pebbles varying from one-third to three-fourths of an inch in diameter. 
It is hard and brittle, but does not appear to be capable of withstanding 
the weather. 

Coal No. 7a is thoroughly characteristic in its variations. In Freeport, 
Washington, Franklin, Stock, and Monroe townships it can be easily 
traced, but it. rarely becomes of economic importance. In Freeport it is 
not worked, but may be seen near the village of Freeport about one foot 
thick, and capped by heavy black slate. In Washington township it is 
occasionally worked in a small way for domestic use. Mr. W. Welch, in 
section 7, has it four feet thick, of good quality, and easily worked. In 
the same neighborhood Mr. John Kirby finds it three feet. At Tipp0- 
canoe it lies about forty-five feet above Coal No. 7, and the interval is 
occupied mainly by a massive, olive-colored sandstone. 

In Franklin township, about three miles west from Deersville, Messrs. 
McMillen & Bro. have opened this coal. The following section was ob- 
tained on their hill : 

FT. IN. 

1. Concealed ...* 30 

2. Crinoidal limestone ., 6 

3. Sandstone, with shale 90 

4. Shale, with iron ore 14 

5. Coal No. la '.. .... 5 6 

6. Fire-clay 1 

7. Sandstone, flaggy 50 

8. Concealed 30 

Coal No. 7 should certainly bejfound here, at the base of the sandstone 
No. 7.' 

In McMillen's bank horsebacks prove very annoying, and the thick- 
ness of the coal varies from three and one-half to six feet. The coal is 
hard and very handsome, but contains much pyrites, distributed in thin 
seams from one-eighth to three-fourths of an inch in thickness, which 
occur at small distances apart from the top to the bottom of the bed. It 
burns well and makes a strong fire, but is said to be exceedingly de- 
structive of stove linings. 

This is the only opening in Franklin township where the coal is of 
any value, and is the only source of supply for a considerable section of 
country. Attempts to discover the bed at other points have been appar- 
ently unsuccessful, and the prevalent opinion is that the deposit is local, 
confined only to the western side of McMillen' s hill.. The difficulty lies 
in the sudden variation in thickness, which is so considerable that the 
bed is not recognized. On the east side of the McMillen hill the coal was 
found only eighteen inches thick at the cropping, and showed no increase, 
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though followed for more than one hundred feet into the hill. Two miles 
west from Deersville it is seen near the road leading through Brownsville, 
and is there barely sixteen inches. In the immediate vicinity of Deers- 
ville openings have been made by Mr. Irwin and others, but in each case 
the coal was of poor quality and barely twenty inches thick. The same 
difficulty is experienced elsewhere in the township, so that the McMillen 
coal, notwithstanding its inferior quality, has a high reputation, and is 
carried even to Tippecanoe, where Coal No. 7 is well developed. 

In Stock township this bed was frequently seen along the Stone Fork 
of Stillwater. Occasional openings are seen, but the coal is so poor as to 
discourage all attempts to develop it. Mr. H. B. Lacey, of Laceyville, 
has run in about one hundred feet without finding any thing but a com- 
pact, richly bituminous shale, known in the neighborhood as cannel coal. 
The bed here is badly cut up by horsebacks, and varies from three to six 
feet in thickness. 

In Monroe township, near Bowerston, an old opening is seen fifty feet 
above Coal No. 7. This was worked many years ago, but is now deserted, 
and no observation could be made. The coal is said to be four feet thick. 
The bed can be traced without difficulty into North township along the 
roads, and shows a thickness varying from three to eighteen inches. 

The shales above this coal are usually dark colored, and contain iron 
ore, either as blackband or as nodules. In the south-western townships 
the ore is disseminated throughout the shale, and deposits of blackband 
are likely to be found there. In Franklin township the ore is in nodules. 
At McMillen's bank these are quite numerous, but in hardly sufficient 
quantity to be of any economical value. In North and Monroe town- 
ships the ore resting on the coal is well marked, but variable in quality 
as well as in quantity. At some points it is a rich limonite, at others a 
blackband, while, again, it is simply nodular ore. It varies in thickness 
from one to two feet and one-half, and may be reached without difficulty 
at many points by stripping. The indications are that this will prove 
to be a valuable deposit, and it is well worthy of extended exploration. 
Exposures may be found at several points^ along the road from New Mar- 
ket to Bowerston. 

Coal No. 76 is quite as variable as No. 7a, but differs from it in that 
it is rarely of any value. Near Deersville, in Franklin township, it has 
been opened by Mr. Cornelius Vickers. It is two feet six inches thick, 
and without partings of any kind. It is a low-grade cannel, burning 
with a beautiful flame, giving a strong fire, but leaving so great a bulk of 
ashes that it is no longer used. In Rumley township it was opened on 
Mr. T. Lewis's property, near the village of Rumley, and was found only 
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about one foot thick, so that the working was finally abandoned, after con- 
siderable expenditure of money. At no point in Harrison county does 
this bed seem to be available. 

The shales between this coal and the Crinoidal limestone are usually 
black, with some ore, but not enough, so far as observed, to be of value. 

The Crinoidal limestone is a well-marked stratum, and though of va- 
riable thickness is easily recognized by its fossils. It marks a well-defined 
horizon, being in this county never more than one hundred and sixty, 
and rarely less than one hundred and fifty feet below Coal No. 8, while it 
holds about the same distance from Coal No. 7 below. It varies in color 
from bluish-gray to dull brown, and weathers into rude nodules. It is 
exceedingly hard in some layers, while in others it contains much clayey 
matter. It is, in most localities, utterly useless, though occasionally it 
can be burned into a coarse, brown lime. One may trace it through Moore- 
field, Washington, Nottingham, Franklin, North, and Rumley townships, 
but the only locality w T here fossils can be obtained in good condition is at 
Deersville, near Mr. Cornelius Vickers's house. The following species 
have been obtained at that locality : 

Productus Prattenanus . N. 

Productus Nebrascensis .' r Owen. 

Productus longispinus Sow. 

Productus semireticulatus Martin, Sp. 

Chonetes Smithii _ N. and P. 

Chonetus granulifera Owen. 

Hemipronites crassus , - M. and H. 

Rhynchonella Osagensis , Swallow. 

Spirifer cameratus Martin. 

Spirifer planoconvexus , Shum. 

Spirifer lineatus Sow. 

Spiriferina Kentuckensis Shum., Sp. 

Athyris subtilita . Hall, Sp. 

Bellerophon. Sp. undetermined. 
Pleurotomaria. Sp. undetermined. 

Petalodus destructor N. and W. 

Lophophylluni proliferum .M'C, Sp. 

Zeacrinus mucrospinus M'C. 

In Moorefield and Nottingham townships a coal has been found about 
twelve feet above the Crinoidal limestone. In Moorefield it is found two 
feet thick, and yields a cannel of very fair quality. Upon it rests a mass 
of black slate containing much iron ore, and which, in part, may yet 
prove to be of some economical value. In Washington township this 
coal is found not far from the county line on the road from Tippecanoe 
to Brainerd's Mills. There it is broken up into a mass of coal and ferif- 
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ferous shale, in alternate layers, very thin, with a total thickness of seven 
or eight feet. On^the other side of the hill the coal has entirely disap- 
peared, and the iron is found in a compact layer of nodular ore one foot 
thick. In Nottingham it has been opened on Mr. J. Kamsay's property, 
four miles east from Deersville, on the road to Cadiz, where it exhibits 
the following section : 

FT. IN. 

Coal > 1 8 

Clay—..— 1 

Coal 1 8 

Shale 6 

Limestone 4-}- 

The clay parting thins out as the bed is followed into the hill, but the 
coal does not increase in thickness. The material yielded at this open- 
ing is exceedingly hard, breaks with a conchoidal fracture, and is of a 
dull black appearance. Though it burns readily, it can hardly be called 
coal, but is rather a very compact bituminous shale, which resists the 
action of the weather. It is probably altogether worthless, and at all 
events can not be profitably worked, for Coal No. 8 is found in the same 
hill one hundred and forty feet above it. This coal was not observed in 
German or Eumley townships. 

The strata between this horizon and Coal No. 8 are subject to great varia- 
tion. The following section was obtained on the road from Cadiz to Adena : 

FT. IN. 

1. Coal No.8 8 

2. Sandstone, with thin limestone 40 

3. Limestone 45 

4. Sandstone and shales 55 

5. Coal ..-.- 1 

6. Sandstone - 8 

7. Crinoidal limestone „ ,. 6 

Another section was obtained on the road from Georgetown to New 
Athens, as follows : 

FT. IN. 

1. Coal No. 8...-. - — — 

2. Limestone ---- 3 

3. Sandstone 20 

4. Limestone 6 

5. Sandstone .-— - - - 90 

The section at the tunnel, near Cadiz Junction, on the Pittsburgh, Cin- 
cinnati and St. Louis Railway, is as follows : 

* FT. IN. 

1. Coal No. 8 - - — ' — 

2. Sandstone 14 

3. Limestone 4 

4. Sandstones and shales -. 115 
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At this locality the shales and sandstones in No. 4 are very irregularly 
stratified, and the clayey portions contain great numbers of Neuropteris 
hirsute Neuropteris flexuosa, and Aster ophyllites, sp., together with many 
stems of indeterminate character. 

Upper Coal Group.— The northern and western limit of this group is 
very irregular, owing to extensive erosion. From the county line on the 
east it runs south of the railroad to about Cadiz Junction, where it turns 
abruptly north, and passes about half a mile east of Jefferson, in German 
township. Turning north-westward, it continues to the line of Carroll 
county, where it bends to the south-west into Rumley township, and 
crosses the road from Jefferson to Rumley about two and one-half miles 
east of the latter place. There it turns south-east, and crosses the rail- 
road about two miles east of Fairview. After crossing the railroad it 
follows the northern line of Archer township almost to Hanover, where 
it turns abruptly south-east to almost the central line of the township, 
being cut out by the Clear Fork of Stillwater. It then turns sharply 
westward to near the western limit of Archer, where it is again deflected 
south-eastward by the valley of Stone Fork. This course continues to 
the line of Cadiz township, where it changes westward, and follows the 
ridge road to Deersville to within a mile of that village. There it re- 
sumes the south-easterly direction, passing through Nottingham town- 
ship, and barely crosses into Cadiz township, where it again turns west- 
ward, and runs irregularly west south-west to section 26 of Nottingham, 
where it crosses into section 25 of Moorefield township. Here it runs 
south for a mile, and then turns south-eastward, and, passing through 
section 10, crosses the county line into Belmont county. It embraces in 
this county five coal beds, two of which are of workable thickness. Unlike 
those of the Barren Group, its strata show few important variations, and 
these are regular. 

Coal No. 8 is fully developed and readily accessible in Moorefield, Archer, 
Cadiz, Athens, Short Creek, Green, and parts of German and Nottingham 
townships. With few exceptions, it is a double bed, consisting of roof- 
coal, fire-clay, and the main coal. At varying distances it contains thin 
partings of mineral charcoal, mixed with clay, not readily traceable in 
the solid coal, but very distinct at the outcrop. Within twelve or fifteen 
inches from the top a streak of pyrites^ varying from one-eighth to three- 
fourths of an inch thick, is found in the main coal. Just below the cen- 
ter is a compact clay parting, selplom more than an inch thick, and three 
to eight inches below is another precisely similar. A second streak of 
pyrites, thinner than the one near the top, is not unfrequently found ten. 
or twelve inches from the bottom. The coal is softer just above the upper 
14 
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parting than in other portions of the bed, and that is known as the 
"bearing-in bench." For the most part the coal is of good quality, and 
contains about thirty-three per cent, of volatile matter. 

In Moorefield township it is extensively worked, near Moorefield village, 
by Mr. C. A. Skinner in section 23, Mr. J. Comper in section 22, Mr. R. 
Moore in section 25, Mr. J. Mansfield in section 17, and by many others. 
A section of Mr. Wallace's bank in section 12 is as follows : 

FT. IN. 

1- Coal .............. 10 

2. Pyrites band . . o 1 

3. Coal 1 10 

4. Parting 1-J- 

,5. Coal . ..,.. ................. .... ............ 1 2 

Total 4 o 

In Mr. Mansfield's opening the coal is about five feet thick. The pyrites 
band is well marked, and nodules of pyrites are sometimes found weigh- 
ing twenty or thirty pounds. There is no roof-coal visible in any of the 
openings., the bed being roofed by two feet of shale. The coal is gener- 
ally regarded as inferior to that obtained further to the east. 

In Athens township this coal is worked at numerous openings for 
domestic use. It is accessible in nearly all the deep ravines, and may be 
easily found, as it lies from ninety-five to one hundred, feet below Coal No. 
10, which is frequently seen along the ridge roads. The roof-coal was 
not seen at any .of the openings examined, and the roof appears to be 
sandstone. Situated for the most part in ravines, the openings afford no 
satisfactory section of the .overlying rocks. At Mr. James Clemens's 
bank, section 30, the coal is as follows : 

FT. IN. 

1. Sandstone (not measured). * 

2. Coal . 1 6 

3. Parting 1£ 

4. Coal 4 

5. Parting 0£ 

6. Coal . i 3 

7. Parting . 1 

8. Coal 10 

Total 4 2~ 

Here the pyrites streak in the upper bench is not well marked, though 
the upper parting contains much of the sulphuret. The parting near 
the bottom is full of pyrites, and is distinguished near the mouth of the 
bank by its white incrustation. 

In Short Creek township the openings are numerous near Harrisville 
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and Georgetown. Near the latter place Mr. A. Jamison's bank shows the 
roof-coal two feet and the lower coal five feet, separated by fire- clay ten 
inches. At Mr. John Calderhead's opening on Short Creek, near the 
northern boundary of the township, we find : 

FT. IN. 

1. Roof-coal „• 1 

2. Fire-clay . 1 to 6 

3. Coal 5 

Total 7 

An analysis of coal from a bank near Georgetown gives the following 
result: % 

Specific gravity , 1.266 

Moisture 2.80 

Ash 3.60 

Volatile combustible matter 34.20 

Fixed carbon 59.46 

Total 100.00 

Sulphur 1.80 

Sulphur left in coke „ 1.04 

Sulphur forming of the coke 1.65 

Fixed gas per pound, in cubic feet 3.32 

Coke, compact. Ash, gray. 

In the same township, about two and one-half miles from Cadiz, Mr. 
Hamilton's bank gives the following section : N 

FT. IN. 

1. Bituminous shale 10 

2. Coal..... .. 1 Q 

3. Fire-clay 1 6 

4. Coal 5 6 

5. Limestone 2 

This section appears to be characteristic of the bed in the north-eastern 
portion of the township, as similar sections were obtained at several other 
banks in the neighborhood. The limestone is nodular, and very hard. 

In Green township the openings are very numerous, and the bed varies 
much in thickness. At Mr. D. Allison's bank, section 3, which is one of 
the best, as to management, observed in the county, we find the following 
section : 

FT. IN. 

1. Coal, bituminous shale (not measured). 

2. Coal 1 8 

3. Fire-clay , 10 

4. Coal 5 1 

7 7 
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The coal in the lower portion is hard and compact, and is in high re- 
pute among blacksmiths. In the bank of Mr. William Holmes, on the 
road from Hopedale to Miller's Station, the intimate structure of the bed 
is very well shown. We there find : 

FT. IN. 

Eoof-coal ..._„..... .. 3-8 

Fire-clay 6-8 

Coal.................... 2 1 

Parting „ 1 

Coal.... 1 3 

Parting, with pyrites . i 1 

Coal (seen) „„ 1 

Specimens from Mr. Allison's bank were analyzed, with the following 
results : 

TOP. MIDDLE. BOTTOM. 

Specific gravity 1.295 1.278 1.2S3 

Moisture ... ............ 2.50 2.60 2.20 

Ash 5.20 5.45 5.20 

Volatile combustible matter „.... 33.50 31.40 32.20 

Fixed carbon 58.80 60.55 60.40 

Totals 100.00 100.00 100.00 

Sulphur . „. 3.32 2.30 2.26 

Sulphur left in coke 1.75 1.19 1.45 

Sulphur forming of the coke 2.75 1.80 2.22 

Fixed gas per pound, in cubic feet 3.40 3.64 

Ash Fawn. Gray. Gray. 

Coke Compact. 

In German township the coal is extensively worked in the neighbor- 
hood of Jefferson to supply a large district of country. No workable bed 
being known in North or Rumley, or in the adjoining portions of Carroll 
or Jefferson counties, coal is drawn from Jefferson to meet the demand. 
At Mr. Hibbs's bank, near Jefferson, the roof-coal is not exposed, but the 

lower coal gives the following section : 

ft. m. 

1. Coal..-.-..- 1 9 

2. "Parting ■§■ 

3. Coal - 6 

4. Parting \\ 

5. Coal - .. 1 2 

6. Parting -J- 

7. Coal 1 2 

4 9£ 

The coal is traceable south from Jefferson into Green township, and is 
worked at various points. At a short distance north from the tunnel, 
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near Cadiz Junction, an opening shows the roof-coal 8 inches, fire-clay 
1 foot, and coal 4 feet ten inches. The coal throughout is of good quality. 
The bed was followed into Rumley township, but there are no openings 
there. This is somewhat strange, when we consider that that township 
is supplied with coal from Jefferson. At several points along the road 
from Jefferson to Rumley the bed is to be seen underlying patches of 
from ten to twenty acres, with a good roof, and seventy feet below the 
hill-tops. Some of these patches contain not less than 350,000 bushels 
of sound coal, liberal deduction being made for unsound coal about the 
margin. Under the circumstances, these remnants, spared from erosion, 
might be profitably, worked by their owners, and much would be saved 
to consumers. 

In the central portion of Archer township the greater part of the coal 
has been removed by erosion, and most of what remains is in detached 
portions, from twenty to fifty acres in extent, and lying near the tops of 
the hills. Along the eastern and northern lines coal No. 8 is readily ac- 
cessible, and worked to a considerable extent for domestic use. At Mr. 
Nathaniel MeFadden's opening, in section 7, the coal is as follows : 

FT. IN. 

Coal_ .-- . - Ito 10 

Shale 4-6 

Coal 5-5 6 

At this bank the upper pyrites band does not appear, and the upper 
bench is thirty-one inches thick to the "upper parting. This coal is said 
to be remarkably pure, -there being no pyrites apparent, and is so favor- 
ably regarded by blacksmiths that it is hauled for their use to a distance 
of eight or ten miles. At Mr. J. Atkinson's opening, in section 16, the 
roof-coal appears to be absent, and the section is : 

FT. IN. 

Coal ..' 6 

Pyrites band „ . , £ to 1 

Coal 1 6 

Parting. .... 3 

Coal.... 10 

Parting 1 

Coal 1 2 

4 5 

The opening of Mr. Henry Eslick, in the same neighborhood, shows a 
similar section. Two and one-half miles south of Fairview some deserted 
banks show a thickness of four feet six inches. At the infirmary the 
bed is five feet. This coal is seen at Mr. Feck's opening, in North town- 
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ship, near Hanover, but is there so near the surface as to be of compara- 
tively little value. 

In Nottingham township Coal No. 8 is worked by Mr. Albert Barrett 
in section 8, Mr. Hamilton in section 26, and by Messrs. Ramsay & Brown 
in section 6. At Mr. Ramsay's opening the Section is : 

FT. IN. 

Coal .- . 10 

Fire-clay 10 

Coal.... : 4 

Fire-clay 3 

There are several openings in the immediate vicinity of this one, all 
of which give materially the same section. The coal is soft, and though 
liked by blacksmiths, is not much prized for domestic use. The inhab- 
itants of Deersville prefer the inferior coal from McMillen's bank, as it is 
more durable and makes a stronger fire. The bed is worked quite largely 
in the south-western portion of the township, on the borders of Moorefield, 
and is carried six miles to Freeport. 

In Cadiz township the openings are very numerous along the Deers- 
ville and the Moravian roads, and several deserted banks may be seen on 
the Cambridge road. On the Deersville road the coal seems to thicken 
as it passes eastward. At Mr. Ramsay's, in Nottingham, it is only four 
feet. Two or three miles beyond, at Mr. Alexander Henderson's open- 
ing, it is four feet six inches, while at Mr. Wm. Hendy's bank, little 
more than a mile west of Cadiz, the following section is seen : 

FT. IN. 

1. Coal 1 3 

2. Fire-clay -- 1 2 

3. Coal 5 6 

At Mr. Hendy's bank the dip is reversed. From Deersville to this 
point the dip is uniformly south-east at the rate of twenty feet to the 
mile, but from this line to Cadiz it is north-west at not less than fifty per 
mile. At Cadiz the coal is fifty feet below the railroad depdt. Messrs. 
Beebe and Manly work the coal with a shaft just north of Cadiz. The 
foreman gives the following as the section in the shaft: Coal, two feet; 
limestone, five feet ; fire-clay, two feet; coal, five feet. If this statement 
be accurate, we have here an exceedingly circumscribed limestone, for it 
is not visible at any of the exposures in the immediate vicinity. The 
condition seems to be anomalous. Specimens were taken from the banks 
of Mr. Hendy and Messrs. Beebe and Manly, which have been analyzed 
by Dr. Wormley, with the following results. Nos. 1, 2, and 3 are the top, 
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middle, and bottom, from Beebe and Manly's opening, and No. 4 is from 
Mr. Hendy : 

2*0.1. No. 2. No. 3. No. 4. 

Specific gravity 1.291 1.266 1.295 1.250 

Moisture 2.40 2.20 2.40 2.10 

Ash .. 5.10 4.60 6.10 4.20 

Volatile combustible matter 34.00 34.40 34.60 34.90 

Fixed carbon 58.50 58.80 56.90 58.80 

Totals....... 100.00 100.00 100.00 100.00 

Sulphur 2.62 2.65 2.96 2.68 

Sulphur left in coke 1.33 1.28 1.26 1.40 

Sulphur forming of the coke 2.09 2.01 2.00 2.22 

Fixed gas per pound, in cubic feet 3.26 3.73 3.05 3.32 

Ash Gray. Fawn. Fawn. Gray. 

Coke Compact. Compact. Compact. Compact. 

The rocks above Coal No. 8 are usually shale, succeeded by from fifteen 
to thirty feet of limestone to Coal No. 9. This limestone, which is found 
throughout Short Creek, Green, Cadiz, and Archer townships, is not com- 
pact, but consists of numerous thin layers, differing in structure and color, 
and separated by thinner layers of calcareous shale. The upper layer, 
immediately below Coal No. 9, occupies the position of Parker's " cement- 
rock," at Barnesville, in Belmont county. Two analyses of this rock 
have been made by Dr. Wormley, with the following results: 

No. 1. No. 2. 

Silicious matter : 11.10 12.80 

Alumina and oxide of iron 1.90 4.20 

Carbonate of lime.. 83.20 79.40 

Carbonate of magnesia — - 3.22 3.48 

Totals -- 99.42 99.88 

No. 1 was obtained from the road near the cemetery, south-east from 
Cadiz, and No. 2 from Mr. Alex. Henderson's property, on the Deersville 
road from Cadiz. These analyses show that this layer, which is about 
two feet thick, will yield a hydraulic lime of good quality. The other 
layers afford most of the lime for domestic use in the townships referred 
to above. 

Near the border of Nottingham and Cadiz townships, along the ridge 
road to Cadiz, this limestone is entirely replaced by sandstone, which 
rests directly upon a thin shale above the coal ; and this continues west 
to the limit of the coal. In Moorefield township the displacement is not 
complete, and a thin limestone rests on the shale. This condition has 
been traced into Belmont county, and to the Central Ohio Railroad, and 
is persistent in Guernsey county. The line of the eastern limit of the 
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sandstone is from north north-east to south south-west, and evidently 
marks the eastern boundary of a strong current from the north which 
cut away the limestone, and in portions of Belmont county even tore out 
the coal. In Nottingham township the force was greater than in Moore- 
field, for in the former township the limestone has been entirely cut out, 
whereas in the latter a small portion is left. 

Coal No. 9 is a very persistent bed, and shows little variation in thick- 
ness or quality. It is only two feet six inches thick, with a two or three- 
inch parting in the middle. Lying only fifteen to thirty feet above Coal 
No. 7 and sixty to seventy below Coal No. 10, one or the other of these 
coals is available wherever it is exposed, and it is nowhere worked. Mr. 
Alex. Henderson, three miles west from Cadiz, in sinking a well passed 
through this bed and burned some of the coal. He found it remarkably 
pure, giving off no sulphurous odor when the hot coals were wet, but 
much softer than the coal below. 

Coal No. 10 may be frequently seen at road-side exposures in Cadiz, 
Short Creek, and Athens, and occasionally in Rumley, Jefferson, and 
Archer. The coal is somewhat inferior to that from Coal No. 8, and the bed 
is thinner, so that it is not worked as extensively as it's thickness would 
warrant. It passes under the court-house at Cadiz, and is exposed in the 
road-side, near Mr. D. Hines's house, east from Cadiz. Here, as at the 
neighboring exposure at Mr. Hedges's house, the cropping is too indefi- 
nite to admit of measurement. 

Near the old plank- road, in Short Creek township, near Mr. -Dicker- 
son's house, and two and one-half miles south-east from Cadiz, the coal is 
exposed at the road-side, and gives the following section : 

FT. IN. 

1. Shale 6 

2. Coal 10 

3. Shale 3 

4. Coal . 4 6 

5. Shale 3 

6. Coal 4 

7. Sandstone (not measured). 

At another locality in this township, about two miles west from Har- 
risville, on the road to New Athens, the smaller seams are wanting, and 
only the main coal is found, four feet seven inches thick, and without 
any partings. 

In Athens township this coal is worked to some extent to supply New 
Athens, which lies too high to reach Coal No. 8, being more than one 
hundred feet above Coal No. 10. The openings were all full of water at 
the time of examination, and nothing could be learned from them ; but 
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at a new cut, about half a mile west of New Athens, on the road to Moore- 
field, the section is 

FT. IN. 

1. Coal 10 

2. Fire-clay 10 

3. Shale... 1 8 

4. Coal 4 7 

5. Shale 3 

6. Coal 4 

7. Shale '_ 4 

8. Sandstone (not measured). 

This coal contains a notable portion of pyrites, and is not usually held 
in favor. It was found impossible to procure satisfactory specimens for 
analysis. 

The strata above Coal No. 10 are somewhat variable. Usually there are 
two beds of limestone of considerable thickness, but occasionally only one 
is found. These limestones are very ferruginous, and apt to weather into 
an ochreous mud. The upper one is sometimes conglomerate. 

Coal No. 11 is a thin seam, of no economical importance, is nowhere 
worked, and is seen only on the ridge roads leading from Cadiz and Moore- 
field to New Athens. 

Coal No. 12 is seen only at the junction of the Flushing and Moorefleld 
roads, in Athens township, two miles west of New Athens. 

SUMMARY. 

The important mineral of Harrison county is coal. The distribu- 
tion is very irregular, owing to the extensive removal of Coal No. 8 
by natural agencies. Coal No. 7 attains to sufficient thickness in Mon- 
roe and Washington townships to be of economical importance. For 
domestic use it is fully equal to Coal No. 6, and being of the same thick- 
ness along the Pittsburgh, Cincinnati and St. Louis Railway, could easily 
be brought into competition with it. Coal No. 8, however, is likely to 
be the main source of supply for home use and export, as it is more gen- 
erally distributed, and is thicker and better than any other seam. The 
analyses of this coal show a large proportion of volatile combustible mat- 
ter, rendering it a useful gas coal, although the sulphur may make the 
purification process somewhat expensive. The percentage of sulphur 
remaining in the coke manufactured from it in the ordinary way unfits 
it for use in the reduction of iron, and necessitates washing previous to 
coking. The washing process has been introduced successfully in Jeffer- 
son county, and will be here as soon as a demand arises for the coke. 

In a large portion of Archer, Cadiz, and Green townships, Coal No. 8 
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has been so eroded that it is left only in patches of varying size, sepa- 
rated by the valleys. These patches of coal, containing from ten to one 
hundred acres of the coal, will all prove valuable ultimately if properly 
cared for; but if the present method of penny -wise mining be continued 
by farmers, many of the smaller patches will be worthless before ten years. 
Workings should not be deserted without good cause, nor should cham- 
bering be began near the mouth of the entry. In many hills several 
deserted banks may be seen not one hundred feet apart. In these the 
timbers have rotted, the hill-side has fallen in, and now, instead of com- 
pact rock, the material is a shattered debris, which effectually prevents 
access to the coal within. The method now employed of obtaining the 
greatest quantity of coal in the shortest space of time, and with the least 
possible expenditure of money, is sure to prove ruinous. 

Iron. — The ore horizons of Coals Nos. 7, 7<x, and 76, though by no means 
fully explored, give sufficient evidence of good ore to encourage careful 
examination in North, Monroe, Washington, and Freeport townships. 

The lead tradition is strong in several localities, and one enthusiastic 
individual residing not far from Freeport expended a good deal of time 
and some money in exploration, but without success. No lead, silver, 
zinc, tin, copper, or gold will ever be found in economical quantities among 
rocks of the Coal Measures. Where lead has been found, it belonged to 
the stores accumulated by the Indians, and is no evidence of lead deposits 
in the vicinity, for lead never occurs in the metallic condition. 

Building Materials. — In the eastern section of the county, stone for build- 
ing purposes is not plenty, though one or two of the higher sandstones 
are employed. Farm-houses are built of wood, and in the villages brick 
is used. In the western townships, the sandstone over Coal No. 7 affords 
an unlimited supply. This rock is too soft to be used under foot, but 
certainly makes a handsome material for walls. Lime of good quality 
for ordinary work is obtained from the limestones under and over Coal 
No. 8, but none of it is white enough for in-door work. The upper layers 
of the limestone over Coal No. 8 will furnish a hydraulic lime. Clay, of 
good quality for ordinary bricks, is found nearly every where in the sub- 
soil, though in some of the eastern townships there is sufficient limestone 
to render it worthless. No good fire-clays were seen. 



CHAPTER LXII. 

REPORT ON THE GEOLOGY OF GUERNSEY COUNTY, NORTH OF 
THE CENTRAL OHIO RAILROAD. 



BY JNO. J. STEVENSON". 



Guernsey county is bounded on the north by Tuscarawas and Harrison, 
on the east by Belmont, on the south by Noble, and on the west by Mus- 
kingum and Coshocton. It is somewhat irregular in shape, has twenty 
townships, and embraces an area of somewhat more than five hundred 
square miles. 

The portion lying to the north of the Central Ohio Railroad has suffered 
much from erosion, and its surface shows numerous deeply excavated 
valleys and many sharply defined ridges. The drainage system consists 
of Wills Creek and its tributaries, which form almost a net-work over 
the entire county. Wills Creek follows a tortuous course north and south 
through the western portion, and has a fall of barely one foot per mile* 
It is a sluggish stream, carrying a good deal of water, which, at one time, 
was thought sufficient to justify an attempt at slack- water navigation. 
Formerly tremendous freshets happened each year, during which the 
stream would overflow its banks and acquire a depth of ten to fifteen 
feet, which it would retain for several weeks. In earlier years it afforded 
an outlet for rafts and flat-boats, but of late, owing to the long-continued 
drouths, the water has been very low. Its bottoms are very broad and 
rich, and at several localities the valley presents scenes rarely excelled 
in quiet beauty. 

Aside from that on the bottoms, the soil is usually poor. As this county 
lies beyond the limit of drift action, its soil is derived chiefly from the 
underlying rocks. These are chiefly shales and sandstones, with but lit- 
tle limestones; so that, except on the eastern border, where the- limestones 
at the base of the Upper Coal Group are reached, the soil is thin and 
loose. In some localities it affords barely hold for grasses on the hill- 
sides, and during heavy rains is washed out, forming deep gullies, which 
continue to increase in size, notwithstanding heaps of logs and brush 
thrown in to impede the erosion. Little of the land remains uncultiva- 
ted, and even the hill-sides are put in corn — a wasteful operation where 
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they are so steep and the soil so thin. Much attention is paid to sheep- 
raising, which is thought to be the only pursuit yielding a fair interest 
on the value of the land. It is probable, however, that eventually Guern- 
sey county will become important as a dairy district, for it possesses many 
springs of cool, soft water, and its hill sides are fitted only for pasture. 

The outlets are the Central Ohio Railroad, running east and west 
through the southern portion of the county, and the Cleveland, Pittsburgh 
and Marietta Railroad, which passes through the western portion, while 
another road will probably be built in the east. The county seat is 
Cambridge, on the Central Ohio Railroad, which is rapidly increasing in 
population and business importance. Throughout the county the inhab- 
itants are industrious and, notwithstanding the comparative poverty of 
the soil, prosperous. 

GENERAL GEOLOGY. 

The consolidated rocks belong wholly to the Coal Measures. In the 
eastern portion, the lower strata of the Upper Coal Group are exposed, 
and in the north-western corner some are seen belonging to the Lower 
Coal Group. The main portion of the county shows nothing but rocks 
belonging to the Lower Barren Group, which are chiefly sandstones and 
shales, with a few thin limestones and several uncertain beds of coal. 

In this county we find two anticlinals. The more important one seems 
to be closely related to that already described in the report on Harrison 
county, and has a north-eastern and south-western direction through 
Londonderry, Madison, Center, Cambridge, and Adams townships. Its 
synclinal axis passes through Monroe, Liberty, and Adams. Near Antrim 
the north-westward dip is nearly one hundred feet to the mile, but towards 
Cambridge it apparently decreases. In that township it evidently throws 
off a spur of small dimensions to the south. The eastern slope has been 
more eroded than the western, and several small areas of Coal No. 8 are 
found on the latter, separated from six to ten miles from the western 
outcrop of that coal. Along the southern prolongation of the axis erosion 
has been so active as to render the phenomena very obscure. 

The other anticlinal crosses the Muskingum line into Guernsey county 
not far from the junction of Knox township, Guernsey county, and Lin- 
ton township, Coshocton county, and is identical for some distance with 
the " Irish Ridge " of the former township. It is quite abrupt to the 
east, and causes an elevation of not less than one hundred and thirty 
feet. The direction is east of north and west of south, so that the trough 
between it and the axis already referred to becomes very narrow toward 
the railroad. 
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An approximate section of the county is as follows : 

FT. IN. 

1. Sandstone .... ,30 

2. CoalNolO 3 

3. Fire-clay « - * 3 

4. Sandstone 45 

5. CoalNo. 9 . 2(f) 

6. Sandstone .. 50 

7. CoalNo. 8 .. A 4 

8. Fire-clay, with iron 12 

9. Limestone . ... - 6 

10. Shales, semi-argillaceous 25 

11. Sandstone 25 

12. Limestone 3 

13. Sandstone and shale .-.. 85 

14. Crinoidal limestone .. „ 2-5 

15. Shales ». 2-10 

16. CoalNo.7Z> . 3 

17. Fire-clay 2 

18. Sandstone and shale . 75 

19. Shale 10 

20. Coal No. 7a 2 . 

21. Fire-clay 1 6 

22. Sandstone 45 

23. Shales . : 10 

24. CoalNo. 7 . 5 to 8 

25. Fire-clay 2 

26. Sandstone . 80 

27. Shales 10 

28. CoalNo. 6 3 

29. Fire-clay 4 

30. Shale 20-40 

31. Gray limestone : 2 

32. CoalNo.4 2-5 

33. Fire-clay.... - 15 

34. Shale 20-46 

35. Blue limestone 3 

36. Coal No. 3, cannel 2 6 

Coal No 10 is found only along the eastern margin of the county, and 
is not worked. The same is true of Coal No. 9. 

Coal No. 8, though of economical importance only in Millwood and 
portions of Oxford and Londonderry townships, is of interest, as here we 
find its western limit, and with it that of the Upper Coal Group, north of 
the Central Ohio Railroad. The line begins at the railroad, in Millwood 
township, near Belmont county, and runs west through the township to 
and one mile north of the road to section 32, where it turns abruptly 
northward through sections 33 and 34, into Oxford township. There it 
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follows a tortuous course through sections 35, 36, 37, 25, 20, 21, and 27, 
into sections 28 and 35 of Londonderry. In this latter section the direc- 
tion, previously north-west, is changed to south-east, through 35, 29, and 
22, into 15, 8, and 2 of Oxford, where the course becomes north-east 
through 3 of Oxford into 4 and 5 of Londonderry, from which it crosses 
into 35 of Kirkwood township, Belmont county. Isolated patches are 
found on the western side of, the anticlinal in sections 20 and 25 of Lon- 
donderry, 13 and 17 of Madison, and very probably in 10 and 17 of Jeffer- 
son, though in this latter case the coal was not observed. In Guernsey 
county the roof of Coal No. 8 is usually sandstone, sometimes separated 
by a few inches of shale, and the roof-coal is rarely present. Sandstone 
"horsebacks," of considerable extent, and "clay veins" are of frequent 
occurrence, and have a direction rudely north-east and south-west. The 
thickness of the coal varies little from four feet, and the quality is infe- 
rior to that of coal brought from the river. The strata below this coal to 
a depth of about one hundred and fifty feet are subject to great and sudden 
variations, sometimes consisting almost entirely of sandstone, while at 
others they are almost wholly shales. 

The Crinoidal limestone, though thin, is an exceedingly important 
stratum. In the Barren Group, where the coals vary abruptly and the 
accompanying strata are for the most part characterless shales and sand- 
stones, the geologist would be frequently at a loss unless some well-char- 
acterized stratum were found marking a definite horizon. Such a guide 
is found in this little limestone, which lies almost midway between Coals 
Nos. 7 and 8, being ordinarily one hundred and fifty feet above the former 
and one hundred and fifty to one hundred and sixty feet below the lat- 
ter. It is usually very hard and impure, weathering into blocks dull 
gray outside, and dingy brown, or light gray, on the freshly fractured sur- 
face. The weathered exterior is covered with plates and spines of cri- 
noids, together with many spines of mollusca. The specimens frequently 
weather entirely free from the rock, and several species common through- 
out the Ohio Coal Measures can be obtained in good condition from this 
stratum alone. Fossils can be collected at Quaker City, at Salesville, at 
several points along the road from Salesville to Washington, as well as 
between Birmingham and Londonderry. The rock is well exposed in 
Millwood, Wills, Center, Knox, Madison, Washington, and Londonderry 
townships. The following is a list of its fossils : 

1. Crinoidal plates. 

2. Crinoidal columns. 

3. Zeacrinus mucrospinus M'C. 

4. Lophophyllum proliferum „„„ „ M'C, Sp. 
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5. Lophophyllum. Sp. undetermined. 

6. Productus semi-reticulatus Martin, Sp. 

7. Productus Prattenanus — Norwood. 

i. Productus Nebrascensis Owen. 

9. Producing punctatus. 

10. Productus longispinus - Sow. 

11. Productus. Sp. undetermined. 

12. Chonetes granulifera Owen. 

13. Chonetes Smithii N. and P. 

14. Ortbis carbonaria Swallow. 

15. Hemipronites crassus M. and H. 

16. Khynchonella Osagensis Swallow? 

17. Spirifer cameratus Morton. 

18. Spirifer planoconvexus Sbumard. 

19. Spirifer lineatus Sowerby. 

20. Spiriferina Kentuckensis ,. Shum., Sp. 

21. Retzia punctilifera Sbum. 

22. Atbyris subtilita Hall, Sp. 

23. Discina nitida ? 

24. Nucula (like Nucula ventricosa, H.). 

25. Yoldia (like Yoldia carbonaria, Meek). 

26. Euompbalus rugosus Hall. 

27-28. Bellerophon. 2 sp. undetermined. 

29. Pleurotomaria. Sp. undetermined. 

30. Macrocheilus primogenius Conrad. 

31. Macrocheilus. Sp. undetermined. 

32. Cyrtoceras. Sp. undetermined. 

33. Phillipsia. Sp. undetermined. 

34. Petalodus destructor Newberry. 

The shales immediately above the limestone frequently contain numer- 
ous specimens of Spirifer cameratus, and it is more than probable that the 
Nucula and Yoldia of the list are from the shales. In some portions of 
the county a slaty coal or bituminous shale is found ten or twelve feet 
above the limestone, but it is of no value at any point where seen. 

Coal No. lb is worked at various localities in Madison, Jefferson, Cen- 
ter, and Cambridge townships. It is variable in thickness— four feet in 
Madison to ten inches in Knox — but is persistent, having been traced 
from Carroll county, through Harrison and Guernsey, to within three 
miles of the Muskingum River, in Muskingum county. It is Seldom of 
economical value, being usually a cannel coal of low grade. 

The interval between the Crinoidal limestone and Coal No. la seems 
to increase southwardly, for in Adams township a peculiar buff limestone 
is found seventy-five feet above the coal and from fifty to seventy feet 
below the crinoidal. Above this limestone, which is fossiliferous, there is 
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a thin streak of coal, which, however, is of no value in this county. In 
no other portion of the county was this limestone observed. 

Coal No. 7a is of value only in Liberty, Jefferson, and Monroe town- 
ships, where it is between three and four feet thick, and in these town-? 
ships is used only because no other coal is accessible. Usually it is of 
poor quality. Overlying it is a heavy sandstone, containing many vege- 
table remains, and apt to be conglomerate. As in Harrison county, iron 
ore is not unfrequently found above this bed, but, as far as observed, the 
quantity is unimportant. Occasionally, blackband is found over No. 76, 
and that may prove to be an ore horizon of some local value. 

Coal No. 7 is of little importance north of the Central Ohio Railroad, 
and its variations are exceedingly perplexing. At one locality it is five 
feet thick ; two miles north-west it is eight inches ; three miles farther 
north it is three feet ; after which to the north it varies from ten to 
eighteen inches. It can be traced through Cambridge, Center, Liberty, 
Monroe, and Adams townships, but is worked only in Center and Cam- 
bridge. South of the railroad it is of considerable value. The sandstone 
above this bed is very massive, and apt to be conglomerate. The shales 
resting on the coal are dark-colored, and occasionally become true black- 
band. 

Coal No. 6 was observed only in Liberty, Wheeling, and Knox town- 
ships, in each of which it is extensively worked for domestic use. It varies 
from thirty-three inches in Liberty to four feet in Knox. The coal is 
usually of good quality. The shales overlying it are full of ferruginous 
nodules, having fragments of zinc blende as their nuclei. At the junc- 
tion of the shales with the sandstone above a large quantity of nodular 
iron ore occurs, but it is so intimately associated with the sandstone as to 
-be practically worthless. 

Coal No. 4 was seen at several localities in Liberty and Wheeling town- 
ships. The gray limestone above it contains great numbers of Spirifer 
lineatus, and is not persistent. The coal varies from eighteen inches to 
five feet, and is worked only in Liberty township. The distance between 
this bed and No. 6 is very variable in this county, and equally so in Mus- 
kingum county, as will be seen by reference to that report. In south- 
east Liberty No. 4 is only twenty-eight feet helow No. 6. Five miles to 
the north-west the distance is somewhat more than forty feet ; while five 
miles farther to the north-west it is one hundred and five feet. This evi- 
dently shows that the subsidence which put a stop to the formation of 
a coal-bed bore no fixed relation in its local extent to the length of time 
intervening before the formation of the next bed above. 

Coal No. 3 was seen only in Wheeling township, the blue limestone 
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resting upon it, and only twenty feet below Coal No. 4. At Liberty the 
limestone has been struck fifty-nine feet below Coal No. 4. The coal is 
cannel, and of good quality. The limestone is shaly below, and of a deep 
blue color. It contains numerous specimens of Productus longispinus, 
Chonetes mpsoloba, and Athyris subtilita. 

LOCAL GEOLOGY. 

Millwood Township. — The section of this township is as follows : 

FT. IN. 

1. Sandstone 30 

2. Coal No. 10 3 6 

3. Fire-clay .. 3 

4. Sandstone 55 

5. Coal No. 9 2* 

6. Limestone.... 5 

7. Sandstone . . 50 

8. Coal No. 8.... _ 4 2 

9. Shale and fire-clay 12 

10. Limestone _. 6 

11. Shale, arenaceous 50 

12. Limestone 3 

13. Shales and sandstones . 80 

14. Crinoidal limestone 2 

15. Shales (seen) 5 

Coals Nos. 9 and 10 are not worked, and No. 9 is seen only in the south- 
eastern portion of the township. The limestone below No. 9 is also con- 
fined to the same locality. 

Along the Central Ohio Railroad Coal No. 8 is worked to some extent 
near Bailey's Mills, near Spencer's by Mr. Flood, near Quaker City by 
Mr. Gildow, and near Sales ville by Mr. Brill. At all of these openings 
the sandstone comes down upon the coal, usually without any interven- 
ing shale, and occasionally cutting out the coal so as to form sandstone 
horsebacks. In an opening made by Mr. Webster, just west of Quaker 
City, one of these was encountered, and is so extensive that the opening 
was deserted. The quality of the coal is fair, doing well enough for- 
domestic use, but containing too much pyrites to be of commercial value.. 

The limestone below No. 8 makes a good, strong lime. The Crinoidal; 
limestone is well exposed in railroad cuts, both east and west of Quaker 
City, as well as at Salesville. 

Wills Township. — This township lies wholly in the peculiarly barren, 
portion between No. 7a and No. 8. At no point are the hills high enough 
to catch No. 8, nor are the valleys excavated deeply enough to reach No . 

15 
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7a, except, perhaps, in the north-western corner. The section, as obtained 
from Salesville to Washington, is as follows : 

FT. IN. 

1. Shales. f . 

2. Limestone 2 

3. Shales '. 55 

4. Crinoidal limestone 4 

5. Shales 12 

6. Sandstone 50 

7. Limestone 2 

8. Shales (seen) 10 

South-east of a line running north-east and south-west through Wash- 
ington No. 76 is not seen, but north-west of such a line it sometimes ap- 
pears. Mr. Alexander Barton works it a short distance north of the vil- 
lage. The coal is two feet four inches thick, and is of very fair quality. 

Oxford Township.—Just east from Middletown Coal No. 8 is worked by 
Mr. Thomas Ford in section 31. There the following section was ob- 
tained : 

FT. IN. 

1. Coal 1 

2. Shale „ 1 

3. Coal » 4 2 

4. Fire-clay 1 6 

5. Sandstones and shales 147 

6.. Crinoidal limestone 3 

7. Shales and sandstone to creek 40 

The coal is of good quality, but of rather less specific gravity than 
that from other banks in the neighborhood. Mr. Boyd Forbes's bank in 
section 25 has the same characteristics. The strata above the coal are 
altogether sandstone for a distance of one hundred feet, and no signs of 
Nos. 9 or 10 were seen. Nodules of limestone occur on top of the hill. 

Following the National Road from Middletown east, Coal No! 8 is first 
seen in a deserted opening in section 20, belonging to Nancy Yurkle. 
Near the Antrim road Mr. Bailey has made several openings. Here the 
coal averages four feet, with one foot of roof- coal. The pyrites band in 
the upper bench and the slate partings are well marked and persistent. 
The coal is compact, of good quality, and generally free from pyrites. Two 
and one-half miles east of Middletown Mr. McCullough has opened the 
same coal by means of a shaft. The coal is three feet six inches thick, 
and is regarded as of excellent quality. It contains many films of car- 
bonate of lime. This bed continues accessible to the county line, and is 
worked at several localities along the National Road. The rocks above 
are sandstone for seventy feet, excepting a thin shale midway, contain- 
ing a few nodules of limestone. ' 
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On the Antrim road, in section 21, openings were seen belonging to Mr. 
Lyon and Mr. Newell. In neither of these was the roof-coal seen. They 
show — 

FT. IN. 

1. Clay „...„„...„ L 

2. Coal 4 2 

3. Fire-clay and iron ore 3 

4. Shale 9 

5. Limestone 6 

In each of these openings the coal is of good quality. 

Londonderry Township. — Along the road from Antrim to the National 
Road the openings in Coal No. 8 are quite numerous. Mr. Dallas McPeak, 
in section 27, has it varying from three feet six inches to four feet. The 
pyrites band in the upper bench is two inches thick. The coal is good, 
but the bed is much broken up by "horsebacks," both from above and 
from below, as well as by "clay veins " of considerable size. In openings 
belonging to Messrs. Mack & Barrett, in sections 28 and 29, there is a 
sandstone " horseback" running north-east and south-west thirty-five feet 
through, and resembling the sandstone above. The coal is about four 
feet thick. At Mr. Campbell's bank, in section 28, the coal is cut by 
several "clay veins," averaging one foot thick. Mr. Enoch McPeak's 
opening, in section 35, is almost the last exposure of the coal to the west. 
From all of these banks coal of good quality is obtained for the supply of 
an extensive district at the west. 

In the south-eastern portion of the township Nos. 8 and 10 are well ex- 
posed but little worked. Mr. John Dunbar has made an opening on No. 
7b, but found it worthless. On the Stillwater Mr. Smith has opened No, 
7a, and found it nearly four feet thick. The upper two feet yield very 
poor coal, but that from the bottom is of moderately good quality. 

Washington Township. — Like Wills township, this lies wholly in the 
barren interval between Nos. 7a and 8. The only coal here is No. 76, 
which is tery thin, and consequently not worked to any extent. The 
single opening seen is near the school-house on the Birmingham and 
Freeport road, not far from its junction with the Antrim road. The 
Crinoidal limestone was observed at several points, where its fossils 
weather out in good condition. 

Monroe Township.— Coals Nos. 7 and 7a are seen here, and the latter is 
worked to some extent in the eastern portion. At New Birmingham the 
following section was obtained : 

FT. IN. . 

1. Sandstone - 55 

2. Crinoidal limestone 4 0. 

3. Shale „. 9 1 
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4, 

5, 
6, 
7, 
8, 
9. 
10, 



tv. m. 

Coal No. U 2 6 

Fire-clay ..... 1 8 

Limestone ..•........„_....... 1 

Sandstone ............... 55 

Shale 12 

Coal No, 7a 2 6 

Fire-clay ............................ ......................... 1 



The shales resting on the coal are dark and contain a small quantity 
of blackband, but insufficient to prove of economical value. The coal is 
fairly compact and free from impurities, and is used in the village. It 
varies in thickness from two feet six inches to two feet nine inches. 
The sandstone of the section is exceedingly hard, arid at times becomes 
conglomerate. 

- Madison Township. — In this township No. 7a is seen in the " bottom" 
just east from Antrim, and there has been worked by stripping. It is 
seen also in the bed of the run in section 11, at the township line. A 
small amount of kidney ore is seen over it. At Antrim the Crinoidal 
limestone lies at the level of the village, but no coal is seen under it. 
Near Winchester, on top of a ridge south of the village, Coal No. 8 has 
been struck in wells. It showed a thickness of three feet, but is rotten. 
No. 7a is not seen here, owing to the sharpness of the westward dip 7 
which carries it at least thirty feet under the creek at Winchester. 
* No. 7b is better developed here than in any other portion of the county, 
and is worked to considerable extent. In the neighborhood of Winches- 
ter it has been opened by G. W. Burson, J. H. Carlisle, Eli Titerick, and 
others, and at a short distance south by P. Weyer and G. Yeo. At these 
openings the coal lies at an average of five feet below the Crinoidal lime- 
stone, and has a limestone not far below it. At Mr. Burson's opening 
the following section was obtained: 

FT. IN. 

1. Crinoidal limestone ............ 3 

2. Shale .............. 4 

3. Cannel coal.... .... ... . 11 

4. Bituminous coal ......... 2 6 

5. Fire-clay 4 .0 

6. Limestone .... ........ 1 

7. Sandstone (seen) 20 

The cannel coal varies from eight to eleven inches, and is full of avicu- 

loid shells, which are so flattened and distorted that identification is 

almost impossible. This material burns well and makes a good fire, but 

leaves nearly half its weight of white, powdery ash. The bituminous 

portion not infrequently attains a thickness of three feet four inches. 
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The coal is slaty, but makes a hot fire, and is an excellent fuel if nothing 
better can be obtained. It contains a considerable proportion of pyrites, 
generally distributed. 

This bed is badly cut up by horsebacks of a somewhat peculiar type. 
In one of Mr. Burson's openings the coal in the main entry suddenly 
changed into a curious mixture of very base iron ore and prismatic coal. 
This displaced the coal for twenty yards, and>made it necessary to enter 
the bed in another direction. A thin streak of iron ore is found a few 
feet below the coal. It is of fair quality, but too small in quantity to be 
of any value. 

On the farm of Mr. J. H. Carlisle, in section 15, is a chalybeate spring 
issuing thirty-five feet below the coal, and pouring out a strong stream 
two and one-half inches in diameter. Directly below it is a bed of iron 
ore perhaps fifteen inches thick, though this could not be accurately de- 
termined. The spring is unfailing, and yields so large a quantity of 
water that when the annual camp-meeting is held on this property, sev- 
eral thousand persons being present, all the people and horses are sup- 
plied from this spring without lessening the amount of water in the 
reservoir. 

Center Township.— On the National Road, about two miles from Wash- 
ington, Mr. Alex. Eagleston works No. 7b It is here two feet six inches 
thick, and appears to be topped directly by a heavy sandstone, the Crin- 
oidal limestone being nowhere exposed. The coal is handsome and said 
to be very good. The result of analysis is as follows: 

Specific gravity ........_... ................ ................. 1.300 , 

Moisture ....^.^.... ............ 2.30 

Volatile combustible matter .._........■....... -...-...- 36.30 

Fixed carbon .- _.._..,.-_-. 53.00 

Ash .............-........-.-.■ — ......■........-....-.--—..-. 8.40 

Total.......---.------.-------.--.------ -..-...-----..- 100.00 

Sulphur - --.-...-- 4.44 

Sulphur remaining in coke .... ... — .-...--. 1.92 

Sulphur forming of the coke ... „ „ ......-.„ 3.13 

Fixed gas per pound, in cubic feet . . 3.72 

Character of coke ..... r ... ....... ...... ...... Compact. 

Color of ash ....... ...... Gray. 

Two miles farther west this coal is only one foot thick, and about sixty 
feet below it is a two-inch coal, which is probably No. la. One hundred 
and forty feet below No. 76, Coal No. 7 is seen at Mr. Ed. Nyce's, ori the 
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National Road. At this opening the coal shows in the entry as fol- 
lows : 

IN. 

1. Coal 12 

2. Slate.............. . 1 

3. Goal . 19 

4. Slate... i 

5. Coal 18 

6. Fire-clay 8 

The coal is said to be five feet thick in the chambers, but these were 
full of water, and no opportunity was afforded for measurement. A 
specimen from this bank yields the following on analysis : 

Specific gravity _..„._.„ ....:.. 1.281 

Moisture , 3.30 

Volatile combustible matter 32.30 

Fixed carbon 60.30 

Ash 4.10 

Total.......... 100.00 

Sulphur 2.80 

Sulphur remaining in coke 1.40 

Sulphur formiug of the coke .. 2.17 

Fixed gas per pound, in cubic feet 3.80 

Character of the coke Compact. 

Color of ash Fawn. 

% The same coal is worked extensively on the Central Ohio Kailroad 
by Mr. H. L. Williams, who opens it by means of a shaft. The coal is 
shipped to various markets, and commands a ready sale at a fair price. 

Jefferson Township. — Though the soil here is very thin, yet the subsoil 
is so thick as to conceal the rocks, and exposures are very few. The 
Crinoidal limestone and Coal No. 7b were nowhere observed in the north- 
ern portion, though both appear on the Salt Fork, where the latter is 
worked. The hills are high enough in the north-eastern portion to catch 
Coal No. 8, but it was not opened. At one or two localities along Salt 
Fork it appears and is worked. 

On the property of Thomas Adams, in section 4, three mills from 
Salem, Coal No. 7a is worked, and there we have the following section : 

FT. IN. 

1. Sandstone.. 10 

2. Shales.. '.... ' 8 

3. Coal 3f 

4. Clay - 5 

5. Coal 2 4. 

6. Bituminous shale 4 

7. Fire-clay 1 3 

8. Sandstone. - 60 
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The top coal is a poor cannel ; the other is slaty, and contains much 
pyrites throughout. The sandstones are coarse, and in some layers con- 
glomerate, with pebbles as large as peas. Coal No. 7a is worked also by 

Mr. G. Beal in section 2. It there shows the same characters as at Mr. 
Ford's. 

Liberty Toivnship. — In this township the succession is as follows : 

FT. EST. 

1. Sandstone .. 50 

2. Crinoidal limestone ... . „ ? 

3. Sandstone 70 

4. Shales 10 

5. CoalNo.7« 3 

6. Fire-clay 1 6 

7. Sandstone 45 

8. Coal No. 7 2 

9. Sandstone 80 

10. Shale 12 

11. CoalNo.6 3 

12. Shale ..20 to 40 

13. Limestone 2 

14. Coal No. 4 2 

15. Fire-clay „ . 13 



Near the village of Liberty Mr. T. S. Luccock has made a boring to 
ascertain whether any available coal exists below the surface at that 
locality. He obtained the following section, beginning about twenty feet 
below Coal No. 6: 

FT. IN. 

1. Debris and shale , 17 o 

2. Coal 2 6 

3. Fire- clay 13 o 

4. Shale 46 

5. Limestone, reddish hi ae 3 

Coal No. 2 of the boring is Coal No. 4 of the general section, and is 
seen in the bank of Wills Creek about one mile west of the village, on 
property belonging to Mr. T. S. Forsyth. It there shows a thickness of 
one foot at the outcrop, but becomes two feet at a short distance in the 
hill. The gray limestone rests on it, two feet thick, and full of Spirifer 
lineatus. It is missing in the boring, but as it occurs in separated blocks 
the drill may have passed through a crevice. It is not, however, persist- 
ent, for on the property of Mr. R. R. Miller, four miles north-east from 
Liberty, the coal is found twenty-eight, feet below C@al No. 6, and sepa- 
rated from it by lead-colored shales, no limestone being present. At 
Mr. Miller's shaft the coal is five feet thick, and there, as well as at Mr. 
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Luecock's boring, appears to be of excellent quality. An analysis of a 
specimen from Mr. Miller's opening gives the following : 

Specific gravity ... ... 1.267 

Moisture . 3.00 

Volatile combustible matter ...... 36.20 

Fixed carbon . 58.00 

Ash 2.80 

Total..... 100.00 

Sulphur .., . ... 1.97 

Sulphur remaining in coke 0.90 

Sulphur forming of the coke 1.68 

Fixed gas per pound, in cubic feet . 3.88 

Character of the coke „ . Compact. 

Color of ash Dull white. 

Coal No. 6 is worked near Liberty by Messrs T. S. & S. W. Luccock, 
section 23, and by Mr. James Gibson, section 22. At these openings the 
coal varies little from three feet in thickness, and is of very good quality. It 
is also worked by Mr. G. B. Leeper, section 8, who has it thirty-five inches, 
and by Mr. Miller, just above his shaft upon Coal No. 4, where it is only 
thirty-three inches thick. It shows no well-defined parting, and varies in 
character considerably. At one of Mr. T. S. Luccock's banks it is very 
soft and clean, with but little pyrites visible, while in several of the 
others it is hard, irised, and containing no inconsiderable amount of sul- 
phur. A specimen from Mr. T. S. Luccock's bank gives the following 
upon analysis : 

Specific gravity „ 1.253 

Moisture .' . . . . 3.20 

"Volatile combustible matter 35.40 

Fixed carbon : 58.40 

Ash ... 3.00 

Total.... .'... 100.00 

Sulphur 2.60 

Sulphur remaining in coke „ 1.18 

Sulphur forming of the coke * 1.92 

Fixed gas per pound, in cubic feet 3.36 

Character of the coke Compact. 

Color of ash.... „ ■„» Brown. 

On the property of Mr. W. Ralston, section 17, is the most southerly 
exposure of Coal No. 6. The section is : 

FT. IN. 

1. Lead-colored shale... .... 8 

2. Black fissile shale ... . 4 

3.- Coal, "bone". ... 4 
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FT. IN. 

4. Coal parting „ 2 

5. Coal 3 

6. Fire-clay 

The coal, No. 5, varies in thickness from two feet four inches to three 
feet two inches. 

Coal No. 7 is nowhere of any value. On Mr. J. Proctor's property 
section 22, it is a cannel coal of low grade, seventeen inches thick. On 
Mr. G. B. Leeper's property, section 8, it is a rotten coal ten inches thick, 
and on Mr. Miller's property it is poor and eighteen inches thick. 

Coal No. 7a is quite as variable as Coal No. 7, but has the advantage 
of occasionally becoming workable. At Mr. Miller's it is ten inches thick, 
at Mr. Leeper's fifteen inches, and at Mr. Proctor's, in section 22, it is of 
workable thickness. At this latter locality we get the following section : 

FT. IN. 

1. Sandstone 30 

2. Shale : 3 

3. Cannel coal ■ 9 

4. Bituminous coal , ---- 2 2 

5. Fire-clay . 1 8 

6. Sandstone 

The shale above the coal contains some thin streaks of blackband, but 
so interstratified with barren shale as to be worthless. The layers of 
shale immediately above the coal bear many vegetable impressions, some 
of which are very beautifully preserved. The coal, No. 4 of section, is 
of very fair quality. 

In sections 18 and 19 salt is manufactured. The wells are four hun- 
dred and fifty feet deep, beginning at the level of Coal No. 6. No definite 
information could be obtained respecting the records.. In section 18 Mr. 
J. Warden makes six barrels per diem, and in section 19 Messrs. Alex- 
ander & Ferbrache make five barrels. The brine averages hve per cent., 
and the salt is of good quality, selling for two dollars per barrel. 

Cambridge- Township. — Here the changes in the structure of the rocks 
are more marked than in any other township. Every thing seems to 
thin out excepting shale, which takes the place of coal, limestone, and 
sandstone almost exclusively. 

On Mr. Ford's property, near the road from Liberty to Cambridge, and 
four miles north of the latter place, Coal No. 8 is worked to some extent 
in the winter. As the opening was full of water no examination was 
made, but Mr. Ford gave the following section of the coal : 

FT IN. 

1. Clay 

2. Coal 2 6 

3. Slate parting .... 2 

4. Coal 6 

Fire-clay 1 6 
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The popular belief is that about two feet below No. 4 there is another 
coal eighteen inches thick, but Mr. Ford states that this is erroneous, as 
the drain is much deeper than two feet. The coal is of good quality and 
in good repute for domestic use. 

About a mile nearer Cambridge Mr. William Garey has made an ex- 
amination of the bed and finds it only eighteen inches, roofed by fifteen 
inches of shale, upon which rests a heavy sandstone. 

About a mile north of Cambridge the coal is seen in the road-side eight 
inches thick, with nodular limestone below it. To the east the coal and 
limestone become much thicker, the former reaching four feet along the 
National Road, where there are numerous deserted openings. West and 
north-west of Cambridge the coal varies so in thickness as to be trace- 
able with great difficulty. 

Coal No. 7a was observed at a few points, but at no place does it ex- 
ceed eighteen inches. 

Coal No. 76 was observed at only one locality. It is worked by Mr. G-. 
W. Fiester, section 1, above five miles north-east of Cambridge. No good 
opportunity was afforded to obtain measurements, but the section is 
about as follows : 

FT. IN. 

1. Crinoidal limestone .0 8 

2. Shale . 15 

3. Coal..: 4 

5. Blackshale 6 

6. Coal 1 6 

The Crinoidal limestone here is very thin, but it retains its fossils in 
considerablt numbers. 

Knox Township. — In this township we find no workable coal except No. 
6, which is very nicely displayed along Indian Camp Creek, where it has 
been opened by T. Wells and J. Zimmerman, in section 19 ; J. Ingraham, 
section 9; the heirs of Jacob Lawrence, in section 2, and by several 
others. In all of these the coal varies little from three feet six inches, 
and is of very good quality. The sandstone above the coal contains 
numerous impressions of Lepidodendron and Sigillaria. 

Coal No. 7 was nowhere observed. Coal No. 76 was frequently seen on 
top of the Irish Ridge, having a thickness of about ten inches, and 
lying a few feet below the Crinoidal limestone. 

Adams Township contains several thin coals, rarely workable. Nos. 7, 
7a, and 76 are frequently seen, but rarely exceed a foot in thickness. In 
the south-western portion a coal between two and three feet thick, con- 
taining some cannel, and lying forty-five feet below No. 76, is worked by 
Messrs. Kerr, Gallagher & Wiley. 
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SUMMARY. 

Coal. — Situated for the most part on the Barren Group, Guernsey 
county is, compared with the counties adjoining it, poorly supplied with 
coal. Along the eastern border Nos. 8 and 10 occur, and the former 
yields an abundance. In- the remaining portion there is no bed of much 
value, except in the deeply excavated valleys of Indian Camp and Wills 
Creeks, where No. 6 is reached, and in the vicinity of Cambridge, where 
No. 7 is of sufficient thickness to repay working. 

Coal No. 8 has not been analyzed. Specimens were procured for this 
purpose, but they seem not to have reached Prof. Wormley, as no analy- 
ses have been reported. The coal, however, bears great resemblance 
physically to that obtained from the same bed in Belmont county, and 
doubtless would show no material difference on analysis, as the varia- 
tions in composition are very slight. 

Coal No. 7b, underlying the Crinoidal limestone, was found of work- 
able thickness only in Center township, and near Winchester, though it 
is very persistent. It is of no value. The only analysis shows it to be 
rich in gas, but to contain 8.44 per cent, of ash and 4.44 per cent, of 
sulphur. 

Coal No. 7 in its characteristics is more essentially a Barren Measure 
coal than any of the others, and shows many sudden variations in thick- 
ness, leaping, in one case, from six inches to as many feet within two 
miles. In the vicinity of Cambridge it is important, but elsewhere, is of 
no value. The coal is of excellent quality for fuel, makes a fine coke, 
and is rich in fixed gas. Sulphur is present to 2.8 per cent., much less 
than the average found in the Pittsburgh. So excellent is this coal that 
in most of the central townships of the county the residents show much 
anxiety to learn at what depth it can be reached. There is little satis- 
faction in stating that this is one of the most persistent beds in the 
series, being rarely absent, for it is so variable in thickness that any ex- 
plorations involving much expenditure of time or means are not justi- 
fiable. For the benefit of those who may desire to bore for it, we state 
that this coal, in the greater portion of the county, lies from one hundred 
and forty to one hundred and sixty feet below the gray fossiliferous lime- 
stone, which I have termed the Crinoidal limestone. Toward the rail- 
road the interval is somewhat more, while between them comes a blue 
fossiliferous limestone, weathering buff. Explorers should remember, 
also, that at from forty to fifty feet above the Cambridge coal they will be 
apt to strike No. 7a, which is nearly as persistent as the one below it. 
Should anyone bore for this coal he should not be disappointed if he find 
it only a few inches thick. 
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Coal No. 6. In Liberty, Knox, and Wheeling townships this coal is ex- 
posed and worked along Wills and Indian Camp Creeks. In this vicin- 
ity it is now available, as the Marietta and Pittsburgh Railroad affords 
means of transportation. The bed, it is true, is rarely more than three 
feet thick, but the quality is superior. The ash is only 3 per cent., and 
the sulphur 2.6 per cent., along Wills Creek. This is an excellent fuel 
and a good gas coal, though not so rich as the Cambridge coal. 

Coal No. 4 is available only on Wills Creek, in Liberty township. A 
specimen from the only bank in operation shows it to be a very ex- 
cellent coal, containing only 2.8 per cent, of ash and 1.97 per cent, of 
sulphur. 

Iron. — The presence of iron in really valuable quantity is somewhat 
questionable. Associated with, the Cambridge coal there is usually found 
more or less of nodular iron ore in the roof shales, and occasionally, no 
doubt, this may be locally of some importance. The same may be said 
of No. la. In Tuscarawas county there are well-marked horizons of ore. 
Extensive explorations were making in Wheeling township at the time 
of our examination, but we have not ascertained the result. 

Lime, for building purposes, can not be obtained easily. The Crinoidal 
limestone does not burn well. The limestone over Coal No. 4 is occasion- 
ally good. The best rock is the stratum under Coal No. 8, in the eastern 
portion of the county. 

Water. — The county is well supplied with water for all purposes. 



CHAPTER LXIII. 

REPORT ON THE GEOLOGY OP MUSKINGUM COUNTY, NORTH 
OF THE CENTRAL OHIO RAILROAD. 



BY JNO. J. STEVENSON. 



Muskingum count}? is bounded on the north by Coshocton, on the east 
by Guernsey and Noble, on the south by Morgan and Perry, and on the 
west by Perry and Licking. It has twenty-five townships, with an area 
of more than eight hundred square miles. The portion of, the county 
referred to in this report embraces eight townships, with parts of four 
others. 

This may be regarded as a valley, having the Muskingum River as its 
lowest line. A few dividing ridges are seen, but they are of limited ex- 
tent, and the streams, after following a more or less tortuous course, 
empty into the river. The surface of the county is much broken and 
affords easy drainage. Thus, White Eyes Creek, with its many forks 
and tributaries, drains Monroe and Highland, emptying into Wills Creek 
at the north. Symmes Creek drains Madison and Adams; Salt Creek, 
Union, Perry, Salem, and Washington; Michaelachpesink Creek, Lick- 
ing, Hopewell, Muskingum, and Palls; Waukatomaka Creek, Jackson 
and Cass. Wills Creek, on the north, uniting with the river a few miles 
north from Dresden, is fed by numerous small streams from Monroe and 
Adams, and frequent tributaries of the river are seen in Madison, Wash- 
ington, Muskingum, and Cass. This drainage system is complete, free- 
ing the county from malarial influence and affording a constant supply 
of water for stock, while innumerable springs yield more than, enough 
for household purposes. 

Wills Creek and the Muskingum River, above Zanesville, are not con- 
stantly to be depended on as commercial outlets. The fall in these 
streams is slight, and slack- water navigation is perfectly feasible. Many 
years ago a survey of Wills Creek was made, with a view to this im 
provement, and the fall was found to be a little more than ten inches per 
mile. In former times the creek was subject to very extensive freshets, 
giving from fourteen to eighteen feet of water, overflowing the country 
for miles, and, owing to the sluggishness of the stream, lasting for sev~ 
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eral weeks. During later years such freshets have been of rare occur- 
rence, as, temporarily at least, the climate has become much dryer than 
previously. At certain seasons of the year there is sufficient water to 
admit of floating out rafts of timber. In the Muskingum the supply is 
more regular, and though now, during the greater part of the year, not 
sufficient for commercial purposes, a comparatively small outlay would 
render it navigable most of the time, and so afford a cheap outlet for the 
bulky iron and coal. 

The limestone beds of the Lower Coal Measures lie near the surface 
over a large portion of the county, and disintegrating readily, render the 
soil "strong," so that it yields excellent crops of grass and good crops of 
grain. While the hills are usually sharp and somewhat steep, the val- 
leys are numerous, broad, and fertile.* 

The Central Ohio Railroad and the Pittsburgh, Columbus and St. Louis 
Railway cross the county and are connected by a branch road running 
along the Muskingum from Zanesville to Dresden Station. The Ohio 
Canal passes through the north-western portion of the county. Zanes- 
ville, the county-seat, is a flourishing city of about twenty thousand in- 
habitants, and an important manufacturing center. Almost every town- 
ship contains one or more cheerful and prosperous villages. A reasonable 
amount of attention is paid to educational matters, and the county con- 
tains one institution empowered to grant collegiate degrees. 

GENERAL GEOLOGY. 

The consolidated rocks of the county all belong to the Carboniferous 
age, and, for the most part, to the Coal Measures. The following is an 
approximate section: 

FT. IN. 

1. Shale 100 

2. Coal 2 to 10 

3. Clay 3 

4. Limestone . . _. . _ . . 1-3 

5. Shale .....1 60 

6. Crinoidal limestone . . . 2-4 

7. Shale 1-35 

8. CoalNo.75 .. 1-2 9 

9. Fire-clay.... 2 

10. Sandstone 45-75 

11. Shale 3 

12. Coai, "Norwich" 0-2 

13. Eire-clay 9 

14. Limestone 8 

15. Sandstone and shale 100 

16. Coal No,7„... 1-6 
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FT. IN. 

17. Fire-clay 2 

18. Sandstone .... ....50-70 

19. Shale.. * 10-25 

20. Coal No. 6 . 2|-4£ 

21. Shale and clay.. 25 

22. Sandstone „ .... 30 

23. Coal No. 5 : 4 to 4 

24. Shale and sandstone ^ 55 

25. Iron ore . .- .^ 3 

26. Limestone 1-3 

27. Coal No. 4 4 to 7 

28. Fire-clay 1 

29. Sandstone and shale 20 

30. Limestone, flint, or iron ore 2-3 

31. Coal No. 3a 2 to 10 

32. Sandstone 10 

33. Limestone • 1 

34. Coal No. 3 1 

35. Fire-clay 6 

36. Sandstone * . 75 

37. Coal No. -2 . 2£ to 4 

38. Shale and sandstone 45-50 

39. Coal No. 1 1-4 

40. Shale 40 

41. Iron ore 2 

42. Shale 5-10 

43. Conglomerate , 28 

44. Waverly rocks. ,._ 102 

The dip is somewhat irregular. In the north-western portion of the 
county, especially in Jackson township, it is quite sharp to the north- 
east, but before reaching the Muskingum Eiver it changes to south-east. 
Along a line running south-west from near Johnson's Mills, in Monroe 
township, to near Sonora, in Perry township, the dip is reversed, and is 
north-westward until a line is reached passing east of north and south of 
west through a point about one-half mile east of Norwich, in Union 
township. There it again becomes south-eastward, and so continues 
until another line is reached passing just east of New Concord in a north- 
east and south-west direction, where the dip is once more reversed, and 
so continues almost to Cambridge, in Guernsey county. The anticlinal 
passing east of Norwich is regarded as a spur of the main anticlinal 
passing through Guernsey county, and described in the report on that 
county. The Norwich anticlinal is somewhat interesting, in that -its 
eastern slope is much more abrupt than its western, the dip per mile 
being almost three times as great. 
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Coal No. 1 of section was observed only in Union township, between 
New Concord and Norwich. The limestone underlying it is more or less 
fossiliferous. I was at one time inclined to regard this as perhaps the 
western prolongation of the Pittsburgh, but no proof has been found to 
substantiate the conjecture. The coal is of no value. 

The Crinoidal limestone is fully described in the report on Guernsey 
county. In Muskingum it is shaly and coarse-grained, wanting the 
compactness and flintiness characteristic of it in Guernse}^, Harrison, 
and Carroll. It is well exposed in Highland, Monroe, Adams, and Salem 
townships, and runs out in the hills of Madison, about three miles east 
of the river. The only species found here, aside from those given in the 
list from Guernsey, is Ctenoptychius semicircularis, of which a single speci- 
men was obtained in Salem township. 

Coal No. 76 is seen at a distance of from one to thirty-five feet below 
the limestone. It appears to be of economical importance only in the 
vicinity of Norwich, in Union township, where it is thirty-four inches 
thick. Toward the north it becomes thinner, and averages only ten 
inches through Salem, Adams, Monroe, and tpe greater part of High- 
land. Where of available thickness, it appears to be a very good coal. 

The coal which I have, termed the "Norwich" coal is quite circum- 
scribed in area. Both it and the underlying limestone disappear north- 
ward. It is worked in Highland and Union townships to a slight ex- 
tent. The limestone under it is blue, weathering buff, ver}^ tough, and 
contains many fossils, among them Productus costatus,? P. punctatus, P. 
longispinuSj P. Prattenanus, Athyris subtilita, and Chonetes granulifera. 

Coal No. 7 is as variable here as in the adjoining county of Guernsey. 
South of the Central Ohio Railroad it attains great importance, but thins 
out abruptly northward, being seldom more than one foot thick, and 
usually a cannel of poor quality. At one or two points it suddenly ex- 
pands to nearly six feet, but yields an inferior coal. It was seen in Mon- 
roe, Adams, Madison, Washington, and Muskingum townships. 

Coal No. 6 is the important bed of the county. It is the upper coal at 
Coaldale, near Zanesville, and is mined extensively in Monroe, Adams, 
Madison, Washington, and Muskingum. The thickness varies from three 
to four feet. The upper part of the bed usually consists of hard, slaty 
coal., four to six inches thick, burning well, making a hot fire, but leav- 
ing much ash. Six to ten inches from the bottom is a very persistent 
clay parting about two inches thick. Other partings are sometimes seen, 
but they are not persistent. Ordinarily the coal is of excellent quality, 
containing little sulphur and yielding a very superior coke. In some 
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localities in Washington township a bed of iron ore is seen about fifteen 
feet below this coal. Its area is not extensive. 

Coal No. 5 is local in its development, appearing only in Washington 
township, and exhibiting great variations in thickness. It is most im- 
portant near the Central Ohio Railroad, and thins out rapidly northward, 
disappearing about twelve miles north of Zanesville. 

Coal No. 4 is a persistent coal 3 though varying greatly in thickness. 
Wherever seen in Monroe, Adams, Cass, Jackson, Muskingum, and Madi- 
son townships it is a cannel, but is of no value, except at one locality in 
Jackson township. It is interesting, especially because of its relations 
to No. 6. In Monroe township it may be traced along White Eyes Creek 
from near Otsego to Johnson's Mill, twenty inches thick, and about forty 
feet below No. 6. It is every where known as the "limestone coal," but 
the limestone is not persistent along the outcrop. Tracing it down Wills 
Creek, the interval between the coals is seen to increase, until, at Frew's 
Mills, it becomes ninety feet. At the salt works, near the Coshocton 
line, it is the same ; near Dresden, one hundred feet ; on the north 
branch of Symmes Creek, eighty feet; and near Morton's coal works, on 
the Muskingum, one hundred and ten feet. In Liberty township, Guern- 
sey county, it becomes twenty feet. These variations afford an excellent 
illustration of the doctrine, long since established, of unequal subsidence. 
The gray limestone overlyina; this coal is coarse-grained, sometimes 
shaly, but usually compact, having a fracture like sandston®. It con- 
tains great numbers of Spirifer lineatus. 

Coal No. 8 and its associate limestone are duplicated in this portion of 
the county. The coals are thin and of no value. The limestone is vari- 
able, in some places pure and ringing when struck, at others quite earthy. 
The fossils are ordinarily perfect, and are very numerous. With the 
upper limestone is a flint, gray to black in color, and very irregular in 
quantity and mode of deposition. It occasionally replaces the limestone 
and becomes three feet thick. In Jackson township it is associated with 
an important bed of iron ore. It contains numerous remains of mol- 
lusca, which, for the most part, are badly preserved. 

Coal No. 2 is thin and of no economical value. 

Coal No. 1 was seen only in Licking and Jackson townships. It is 
variable in thickness, but yields a coal of very superior quality, appar- 
ently free from sulphur. Where accessible it is too thin to be of much 
economical value, but in some almost inaccessible localities it expands to 
four feet. 

The strata below this coal were observed only in Jackson township, 
and will be found fully described under that head. 
16 
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LOCAL GEOLOGY. 

Jackson Township. — In this township the section is as follows : 

FT. IN. 

1. Shale „ 35 

2. Limestone 4 

3. Shale «, 8-10 

4. CoalNo.4 4 to 8 

b Clay 12 

limestone „ 2 

7. Flint and iron ore 3 

8. Coal No. 3... 2 9 

9. Sandstone.. .... 75 

10. CoalNo.2... 1-2 

11. Sandstone and shale 50 

12. CoalNo.l 2-4 

13. Fire-clay 5 

14. Shale 30 

15. Iron ore 2 

16. Shale .... 5-10 

17. Conglomerate 28 

18. Calcareous iron ore 4 

19. Nodular iron ore 2 

20. Sandstone 27 

Coal No. 4 is here of economical thickness, and in the neighborhood of 
Frazeysburg is worked at several openings. At Mr. Samuel McCann's 
bank the section is : 

FT. IN. 

Coal '... 2 

Shale 4 

Coal 2 5 

Fire-clay 1 

At the end of the entry the thickness is only eighteen inches. The 
coal as cannel, containing many thin seams of bitumen, and near the 
top, one of bituminous coal, two and one-half inches thick. It burns 
beautifully, but leaves a very bulky ash. A specimen forwarded for an- 
alysis gives the following result : 

Specific gravity . - 1.305 

Moisture 2.60 

Volatile combustible matter 37.00 

Fixed carbon 54.95 

Ash - 5.45 

Total 100.00 
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Sulphur - - 1.73 

Sulphur left in coke -.-- 0.99 

Sulphur forming of the coke . - 1.68 

Gas per pound, in cubic feet - - 3.32 

Ash ..White. 

(Joke Pulverulent. 

This bed runs out in the hills to the north and west of Frazeysburg. 
Towards the north-east it rapidly thins out, and along Irish Ridge can be 
traced only as a black streak under the limestone. 

Coal No. 3 is nowhere of any value, and is seldom more than ten inches 
thick. 

Coal No. 2 shows itself near Mr. William Morgan's house, on the West 
Carlisle road. An opening was made here and pushed for some distance 
into the hill without finding good coal. The bed was found thirty inches 
thick. At another opening by the road-side the thickness is only eigh- 
teen inches. 

Coal No. 1 has been worked at various points along Waukatomaka 
'Creek, in the north-western portion of the township. It is thickest on 
'Mr. Joseph Willey's property, in section 8, where the following section 
was obtained : 

FT. IN. 

1. Sandstone 15 

2. Clay - -- 4 

3. Coal, bituminous „ . . » . 9 

4. Clay parting 4 

5. Cannel coal - - -- 8 

6. Clay parting . . 4 

7. Bituminous coal 2 4 

8. Fire-clay. 5 

The coal from Nos. 3 and 7 is said to be of most excellent quality. Mr. 
L. W. Doane, who superintended the oil-boring near by, asserts that it is 
entirely free from sulphur, and is the best blacksmiths' coal he ever saw. 
The cannol is very poor and little better than bituminous shale. It 
abounds in vegetable remains, some of which are exceedingly fine. Mr. 
Doane has obtained slabs of Lepidodendron and Sigillaria two to three feet 
square. The dip eastward here is quite sharp, being five feet in one 
hundred yards. At none of the other openings in this neighborhood 
does the coal exceed two and one-half feet in thickness, and sometimes 
is less than two feet. Unfortunately all the banks have been deserted for 
one or two years, so that it was found impossible to obtain specimens for 
analysis. 

The ore beds of importance here are two. The lower rests almost di- 
rectly upon the Conglomerate, while the upper is always more or less in- 
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timately connected with the flint above Coal No, 3. Between these, and 
about twenty- five feet below Coal No. 2, is a thick bed which may prove 
to be of some value, if one can judge from road-side exposures. It has 
never been tested, and no satisfactory specimens could be obtained for 
analysis. 

The upper bed is worked to some extent near Frazeysburg, on prop- 
erty belonging to Mr: Abram Adams, and on that of Mr. E. Lemmert, as 
well as at several other localities nearer the village. It lies near the sur- 
face, and is obtained by stripping from three to twelve feet of superficial 
deposits. It varies in thickness from eighteen inches to three feet, but 
is much injured by its association with the flint, which, though usu- 
ally very thin, sometimes replaces the ore entirely. This ore occurs in 
plates and is obtained with considerable ease, each digger averaging 
about two tons a day. It frequently contains well-preserved casts of Pro- 
ductus and Spirifer. 

Specimens of this ore yield the following on analysis. No. 1 is from 
Mr. Abram Adams and No. 2 from Mr. Lemmert, the latter converted into 
limonite by exposure : 

tfo.1. 290.2. 

Specific gravity .................................-..;......... 3.152 3.464 

Water combined . . . 2.40 10.05 

Silicicacid ............ 26.72 3.66 

Iron, sesquioxide . . . . .......... 13.57 79.07 

Iron, carbonate 43.08 

Manganese . . . . - 0.60 1.70 

Alumina - - 2.00 2.60 

Lime, phosphate ..... . — ..... ..... 2.64' 1.13 

Lime, carbonate 4.18 

Magnesia, carbonate 4.24 0.65 

Magnesia, phosphate 0.70 

Sulphur 0.53 0.23 

99.96 91.79 

Metallic iron « 30.28 54.65 

Phosphoric acid.. 1.21 0.89 

This bed is not persistent to the north-east of Frazeysburg. On the 
West Carlisle road the flint is found of a beautiful bluish-black color, 
and containing many fossils. Upon it rests a thin seam of iron ore, 
capped by a grayish limestone. Three miles from Frazeysburg both 
flint and ore have disappeared and the limestone has become double, 
with three feet of coarse sandstone between the layers. 

The lower ore bed was worked thirty-five years ago on Mr. Jackson 
Blizzard's property, but the workings have fallen in, and so concealed all 
exposures. The revival of mining has called attention to this bed, and 
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a number of loads have been hauled to Frazeysburg. It is found at 
many localities along Waukatomaka Creek, and is doubtless persistent 
along the whole course of that stream above the point where the Con- 
glomerate first shows itself. It is somewhat interesting to observe that 
this horizon is an ore-bearing one in West Virginia and Pennsylvania. 

Just below the Conglomerate is found a bed of calcareous ore yielding 
eighteen per cent, of iron. Though too poor to be worked alone, it has 
proved useful as a flux. Underlying it is a bed of nodular ore in sand- 
stone, the nodules containing casts of the shells which served as nuclei. 

Though the amount of available ore here is considerable, the induce- 
ments to t mine, as .matters now stand, are very slight. The laborer re- 
ceives one dollar and twenty-five cents for mining, and the teamster the 
same amount for hauling. The price per ton, delivered on the car, is 
only three dollars, which leaves only fifty cents gross profit to the ship- 
per. This margin is too small, considering the uncertainties here. The 
ease with which lumps of flint can be made to resemble ore is a contin- 
ual temptation to the miner, especially when the flint cuts out much of 
the ore. Even under any circumstances it is difficult to sort out the ore 
perfectly, so that the shipper is at the mercy of a dishonest consignee. 
The business has not been a good one. There is no reason, however, 
why this ore should not be a source of great profit to the community. 
The furnace to work it should be erected at Frazeysburg. The ore can 
be mined at seventy-five cents a ton, and should be mined for less. The 
price of hauling is excessive, and the ore, delivered at Frazeysburg 
should not cost more than one dollar and seventy- five cents. Situated 
on a railroad and the canal, the furnace could be easily supplied with 
richer ores, and good coke, at low rates, could be obtained by the canal 
from some one of the numerous openings into Coal No. 6 along the Mus- 
kingum Eiver. Under such circumstances a furnace at Frazeysburg 
could not fail to be successful. 

Some years ago a number of gentlemen residing in Toledo, and repre- 
sented here by Mr. L. W. Doane, bored 764 feet in search of oil. Their 
property lies in section 8, about two and one-half miles north-west from 
Frazeysburg, and is divided by Waukatomaka Creek. The boring was 
begun eighteen feet below the top of the Conglomerate and on the bank 
of the creek. The record has been lost, but Mr. Doane gives the follow- 
ing section : • ' 

FT. 

1. Gravel . .„.„ . 63 

2. Conglomerate 59 

3. Blue core 8 

4. Sandstone and shale (about two-thirds sandstone) 523 
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FT. 

5. Blue mud 12 

6. Black material, exceedingly hard, but without grit 4 

7. White sandstone, yielding salt water in large quantity 33 

8. Shales, dark brown or bluish, with nodular pyrites . .- 62 

764 
The gravel, of course, is detritus brought down by the stream. The 
interval represented by it is partly filled by exposures up the stream, as 
follows : 

FT. 

1. Conglomerate 28 

2. Calcareous ore 4 

3. Nodular ore . - 2 

4. Fine-grained sandstone 15 

5. Brown sandstone 12 

/ 
Leaving twenty feet, not seen, necessary to make the section in the oil 

well complete. There is no reason to doubt that Nos. 2, 3, 4, and 5 of this 

section, as well as No. 2 of the oil well section, belong to the Waverly 

series, which, therefore, includes all down to No. 8, the Huron shales. 

The Carboniferous conglomerate is here quite coarse, and contains 
many pebbles two-thirds of an inch in diameter. The sandstone, No. 4 
of the second section, is fine-grained, without pebbles, and works nicely 
under the chisel. No. 5 is scarcely inferior to it. 

At the depth of 671 feet salt water was found in large quantity, and is 
said by Mr. Doane to average nine or ten per cent, of salt. Under such 
circumstances there can be no doubt that were there suitable means of 
transportation the manufacture could be carried on here to profit. 

Licking Township. — Coal No. 2 has been worked by Mr. L. Stump near 
Nashport, and is said to be somewhat more than two feet thick, and to 
yield a coal of fair quality. Coal No. 1 undoubtedly exists west from Nash- 
port, but is probably very thin, as no openings, or even exposures, were 
observed. The outcrop of Coal No. 4 was seen at several localities, but 
it is very thin. Near the Muskingum line the flint ore bed has been 
worked by stripping. Coal is not mined to any extent here, as it can be 
brought more cheaply by canal from Coshocton county. 

In the western portion of the township the Conglomerate and the 
Waverly series are exposed. 

Cass Township. — : About one mile west from Dresden a number of deserted 
openings upon Coal No. 6 mark its western outcrop. On the road from 
these banks to Dresden the following section was obtained : 

FT. IN. 

1. Co'alNo.6 

2. Fire-clay and shale 60 

3. Sandstone 40 
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FT. IN. 

4. Coal No. 4 - 

5. Fire-clay .---a - 8 

6. Chert - 6 

7. Coal No. 3a - 0- 

8. Sandstone - 4 

9. Fire-clay - 3 

10. Limestone - 4 

11. CoalNo.3 

12. Shale 2 

No measurement of the coals was attempted, owing to the character of 
the exposures. The interval between Nos. 4 and 6 includes the gray 
limestone, slabs of which were seen about ten feet above No. 4. 

On Waukatomaka Creek Coal No. 4 was formerly worked. It is there 
a cannel two feet thick, as measured at the outcrop, the opening having 
fallen in. The section there is : 

FT. 

1. Limestone, bluish-gray - 4 

2. Sandstone 6 

3. Shales 8 

4. Coal, cannel . - 2 

5. Concealed - 65 

6. Sandstone - - 5 

7. Shales 10 

The concealed portion includes the flint and blue limestone which are 
seen in the road a mile farther up the creek. At its base is a thin coal 
four inches thick, not satisfactorily shown in the section, but well ex- 
posed at two points farther down the creek. This is Coal No. 2. Coal 
No. 3 was nowhere observed. Coal No. 6 is worked near Adams's Mills, 
in the north-eastern portion of the township, and is there four feet thick. 

Muskingum Township. — Here Coals Nos. 4 and 6 are exposed at many 
localities, but openings are few and for the most part confined to the 
eastern portion of the township. Near the Dresden road to Zanesville 
Coal No. 6 is worked by Messrs. E. Bland and J. Beatty. These openings 
are adjacent, and give the following section : 

IN. 

1. Slaty coal. - - 5 

2. . Parting -..". 1 

3. Coal - 2 

4. Parting 2 

5. Coal... 23| 

6. Parting 2 

7. Coal 2 

8. Parting 1£- 

9. Coal - 2 

41 
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No. 1 is really a bituminous shale. It will burn, but is not equal to 
the poorest cannel. Below No. 6 the coal is very bad and contains much 
pyrites in nodules 3 while above the same parting there are numerous 
streaks of the same. The coal here is by no mean's equal to that obtained 
east of the Muskingum River. The same coal is worked by Mr. C. Mat- 
tingly and by Mr. Lane, at whose banks it is said to be four feet thick. 
A specimen from Mr. Bland's bank gives the following: 

Specific gravity - - . . 1.308 

Moisture T 3.00 

Volatile combustible matter. 38.40 

Fixed carbon : . _ _ „ 56.70 

Ash „ 1.90 

, Total 100.00 

Sulphur 1 .83 

Sulphur remaining in coke j 0.79 

Sulphur forming of the coke 1.34 

Fixed gas per pound, in cubic feet 3.80 

Character of coke Compact. 

Color.of ash Yellow. 

A cannel coal, probably No. 4, was formerly worked on the old Blunt 
farm, near the line between Cass and Muskingum. It was found impos- 
sible to determine accurately whether it is No. 4 or No. 3a, as there is no 
satisfactory exposure of the accompanying strata. The thickness is vari- 
able, ranging from four to seven feet. It was mined to a considerable 
extent by a Newark company for distillation. The discovery of petro- 
leum rendered the manufacture unprofitable, and the works have fallen 
into decay. 

The limestones here are three in number, each with a coal bed under 
it. The ore bed can*be traced into this township, but has never been 
worked, and there are no means of determining its thickness or value, as 
the exposures are very bad. * 

Madison Township. — At Mr. J. Closen's salt works, in the northern por- 
tion of the township, Coal No. 6 i$ worked. It is about four feet thick, 
and yields a good coal throughout, though the upper portion is the better. 
Near the works Coal No. 4 is seen by its smut, accompanied by the gray 
limestone above. The salt well is 408 feet deep, beginning about 120 
feet below Coal No. 6. No record of the boring could be found. The 
brine contains from five to six per cent, of salt, and the average weekly 
manufacture is about fifty barrels. A specimen of Coal No. 6, obtained 
here, gives as follows : 
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Specific gravity - 1.287 

Moisture _ 2.90 

Volatile combustible matter 36.70 

Fixed carbon 58.80 

Ash - 1.60 

Total. .... 100.00 

Sulphur . - 1.59 

Sulphur remaining in coke 0.82 

Sulphur forming of the coke - 1.35 

Fixed gas per pound, in cubic feet 3.72 

Character of coke Compact. 

Color of ash Light gray. 

At Mr. Geo. King's, due south of the salt works about four miles, Coal 
No. 6 is worked, and shows a thickness of three and one-half feet. Sev- 
enty-five feet below it, and directly under the gray limestone, Coal No. 4 
has been worked, but is not now exposed. Ten feet lower Coal No. 3 is 
found in the run under its limestone, which is here of a very light blue 
color and full of flattened specimens of Spirifer lineatus. The coal is said 
to be three feet thick. A specimen gives as follows : 

Specific gravity 1.343 

Moisture... 2.80 

Volatile combustible matter 35.60 

Fixed carbon 47.20 

Ash 14.40 

Total 4 100.00 

Sulphur 2.74 

Gas per pound, in cubic feet 3.32 

Ash Gray. 

Coke . Compact. 

On the south fork of Symmes Creek the following section was obtained : 

FT. IN. 

1. Coal No. 7 - 1 6 

2. Shale and sandstone 70 

3. Shale 12 

4. Coal No. 6.. 3 6 

5. Clay 15 

6. Sandstone 50 

7. Gray limestone 4 6 

8. Clay 6 

9. Coal No. 4 . 1 6 

10. Clay 8 

11. Flint and iron ore . 4 6 
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FT. IN. 

12. Coal No. 3a..-' 1 

13. Clay „.._.. 4 

14. Sandstone 6 

15. Limestone 3 

16. Coal No. 3 - ; I 

17. Shale.- 9 

Coal No. 6 is worked on this creek by Messrs. J. M. Garrett and Town- 
send Gore, at whose banks it is four feet thick. At Mr. Slack's bank it 
shows the following section : 

IN. 

1. Shale 4 

2. Coal...... 4 

3. Clay 1 

4. Coal 10 

5. day 1 

6. Coal 5 

7. Clay 2 

8. Coal 7 7 

9- Clay 2i 

10. Coal 8 

The coal is of excellent quality and makes a good coke, as it does at Mr. 
Closen's bank, and also at Mr. Alex. Copland's, nearer the river. 

The limestones of the section are strikingly alike in color and other 
features. They are gray in color, and weather into large and regular 
slabs about four feet square and one foot thick. They are fossiliferous, 
but the number of species is small and the specimens are badly pre- 
served. The clay under the flint is manufactured into earthen-ware by 
Mr. Minner, on Symmes Creek, and appears to be a good article, as the 
ware commands a ready sale, not only in the immediate neighborhood, 
but also in Dresden. The ore bed is the same as that already referred to 
in Jackson township, and deserves to be carefully tested. The sandstone 
over Coal No. 6 is coarse and sometimes conglomerate. A heavy con- 
glomerate appears, near Mr. George King's, one hundred feet above Coal 
No. 6. 

Washington Township. — At Wharfcon's coal works, and at Coal Dale, about 
two and one-half miles from Zane'sville, we have the 'following section 
exposed: 

FT. 

1. Sandstone - 

2. Coal 1 

3. Sandstone 12 

4. Coal No. 6 4 

5. Sandstone 18-35 

6. Coal No. 5 J 3|_4 

7. Sandstone , 50 
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Coal No. 6 only is mined here, as No. 5 yields* a coal of too poor 
quality to be marketable. Near this locality a cannel coal, probably 
Coal No. 4, is seen in the bed of the creek, and is eighteen inches thick. 
The two beds, 6 and 5, are seen on the property of Moses Robinson, and on 
that of Messrs. Fisher and Mangold, near the Adamsville road. They are 
each three and one-half feet thick, but the upper one alone is now 
worked. No. 5 was formerly mined by stripping, on Mr. Moses Robin- 
son's property, near the school-house. About eight miles north from 
Zanesville, Mr. David Matthews mines Coal No. 6, which shows — 

FT. IN. 

1. Slaty coal _ 4-6 

2. Coal . 3 4 

3. Clay 2 

4. Coal 4 

4 2 

The coal above the parting is very pure and makes an excellent coke, 
very compact and handsome. Two coking ovens were in use at the time 
of examination, and two more were being built. Below the parting the 
coal is yerj poor, and often two-thirds of it is pyrites. Streaks of pyrites 
occur occasionally in the coal above, but are very thin and not extensive. 
Mr. Matthews ships about sixteen hundred tons per month. A specimen 
of his coal yields the following : 

Specific gravity . ~ 1.318 

Moisture 3.10 

Volatile combustible matter 37.50 

Fixed carbon 56.50 

Ash 2.90 

Total 100.00 

Sulphur 3.02 

Sulphur remaining in coke -. 1.48 

Sulphur forming of the coke 2.49 

Fixed gas per pound, in cubic feet 3.56 

Character of coke Compact. 

Color of ash ". Fawn. 

A short distance further up the river, on the property of Mr. L. Mene- 
fee, the following section was obtained : 

FT. IN. 

1. Shale and sandstone, partly concealed 60 

2. Coal No. 6 3 6 

3. Fire-clay and shale 15 

4. Iron ore.... 3 

5. Shale 7 
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FT. IN. 

6. Sandstone 30 

7. CoalNo.5 4 

8. Shale 30 

9. Sandstone 25 

10. Iron ore t . _ . 3 

11. Gray limestone . •. 1-4 

12. Goal No. 4 ., 7 

13. Shale 25 

14. Blue cherty limestone 1 6 

15. Shale „ 2 

16. Coal No. 3a 1 10 

17. Sand stone 10 

18. Blue limestone „ 1 

19. Coal No. 3 10 

Coal No. 6 shows the following section : 

FT. IN. 

1. Cannel coal 6 

2. Coal 1 io 

3. Clay 2 

4. Coal „ 1 o 

3 6 

Mr. Menefee claims that the bed is entirely free from pyrites, and that 
neither streaks nor nodules have ever been seen. The entry has been 
driven only forty feet and has hardly reached sound coal, so that it would 
be injudicious to speak positively in this connection. The coal is quite 
pure, shows little tendency to break up on exposure, and exhibits no in- 
crustation of copperas on the outcrop. Fifteen feet below the coal is a 
bed of iron ore three feet thick, containing- about eighteen inches of 
what has been pronounced. a most excellent ore. A specimen was pro- 
cured for analysis, but, unfortunately, has been mislaid. At the time 
this locality was visited Mr. Menefee was negotiating for the sale of this 
bed to a Zanesville firm, at a royalty *>f thirty cents per ton. The deposit 
is evidently extensive, as it was traced from this point east and north 
through the township to the opening in Coal No. 6, belonging to Mr. 
White, on the road to Adamsville. ,The horizon is one at which ore is 
found at numerous localities throughout the coal field in the State, and 
the deposit here merits careful investigation. 

This is the most northerly point at which Coal No. 5 has been seen in 
the county, nor, indeed, has it been seen east or west of this township. 
Though identifying this bed with Coal No. 5 of the State section, I doubt 
the propriety of so doing, especially as there is no associated rock by 
which to prove its identity. It would seem more probable that it is an 
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intercalated bed, if one may judge from its sudden origin and expansion 
It is absent over the greater part of Muskingum and Guernsey counties 
in localities where both Nos. 6 and 4 can be recognized without doubt. 
Coal No. 4 is of no importance, and was observed at no other locality. 
Here it consists of cannel, three inches, bituminous coal, four inches. 
Coal No. 3a, though here only twenty- two inches thick, becomes thirty 
inches at another point about a mile east from Mr. Menefee's, where it is 
worked. It is highly esteemed by some, as it makes a cheerful fire. A 
layer of bituminous coal, three inches thick, is found at the bottom. 

The limestones are all bluish. The gray limestone is apt to be shaly, 
is less tough, and more granular than those below. It has been used 
successfully as a flux. The middle limestone is cherty, with the flint 
irregularly distributed through it. Near Mr. Matthews's coal works the 
limestone is absent, being replaced by the flint. The ore, so well marked 
in Madison, Jackson, Licking, and Muskingum, is absent here, or rather 
is traceable only by means of a few scattered nodules accompanying the 
chert. The ore resting upon the gray limestone is of no value, being im- 
bedded in sandstone. The sandstones of the section along the river, be- 
tween Nos. 4 and 6, are compact, and would doubtless be excellent for 
building purposes. 

Coal No. 7 was seen only at one point. It is seventy-five feet above 
No. 6, and is not more than nine inches thick. South of the Central 
Ohio Railroad it is mined extensively, and is four to five feet thick. 

Adams Township. — The greater portion of Adams lies at such an eleva- 
tion as to place it far above any available coal. The higher coals, which 
are worked at Norwich, Union township, thin out northward and become 
worthless. On Symmes Creek and Wills Creek Coal No. 6 is exposed. A 
section of the township is as follows : 

FT. IN. 

1. Crinoidal limestone . 2 

2. Shale 2-15 

3. Coal No. 76 ............. . 10 * 

4. Fire-clay 2 

5. Shale and sandstone 100 

6. CoalNo.7 6 

7. Shale and sandstone s. 80 

8. Coal No. 6 . 3 6 

9. Fire-clay 4 

,10. Not well exposed 30-70 

11. Coal No. 4 2 

Coal No. 6 is worked by Messrs. Keyes & Ridgway, on the north fork of 
Symmes Creek, in section 16. No opportunity was afforded for examin- 
ing these banks, as they were full of water. The coal is said to be three 
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and one-half feet thick, and of good quality. Along Wills Creek this 
coal is mined by J. Wilcox, C. Wilcox, and S. Voorhis, in section 2, and 
by H. Schmueser, in section 3. Being 'worked only for domestic use, and 
left untouched in summer, none of these banks were in condition to ad- 
mit of satisfactory measurement, and no specimens could be obtained. 
Coal No. 4 is not reached on Symmes Creek, and is nowhere satisfac- 
torily exposed along Wills Creek, though it can be recognized here and 
there, and, with some difficulty, can be traced from Johnson's Mills 
to Frew's Mills. Fragments of the gray limestone were occasionally seen, 
but it was not observed in place. Nodules of iron ore are common in the 
sandstone above Coal No. 6, but are not in quantity to be of economical 
value. 

Salem Township — Like Adams, this lies at such an elevation as to be 
without available coal. The Crinoidal limestone is seen on nearly all 
the roads, with Coal No. 76, eight to. ten inches thick, about twelve feet 
below it. In the southern portion, on Salt Creek, there are one or two 
openings upon the " Norwich " coal, which are worked irregularly dur- 
ing the winter. The coal used here is obtained chiefly from Madison 
and Monroe townships, where Coal No. 6 is mined. 

Monroe Township. — Here we have the following section : 

FT. IN. 

1. Crinoidal limestone 2 

2. Shale 3 

3. CoalNo.7& 8-10 

4. Shale and sandstone 120 

5. Coal No. 7 . 6 to 8 

6. Sandstone I 60 

7. Shale 10-15 . 

8. Coal No. 6 „ 4 

9. Fire-clay ' 3 

10. Shale 35 

11. Coal No. 4 2 

Coal No. 76 is nowhere of any value, and is seen only occasionally 
with the Crinoidal limestone, and then on the tops of the highest hills. 
The limestone is very shaly, and contains few molluscan remains, being 
made up almost entirely of crinoidal fragments. Coal No. 7 is usually 
very thin, and can be traced only with the utmost difficulty,* but one 
mile south from Otsego, on the farms of C. Buker and C. B. Painter, it is 
developed, locally, to a very considerable thickness. There it shows coal, 
four feet; clay, one foot; coal, one foot six inches. The upper coal is of 
only moderately good quality, as it contains much cannel of low grade, 
but the bottom coal is said to be very fair. No banks are now in opera- 
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tion. Coal No. 6 is the important bed, and is worked at and near Otsego 
by J. Walker, J. Smith, T. Kainey, J. M. Sprague, and J. Simmons.' At 
Mr. Smith's opening we find : 

FT. IN. 

1. Fissile shale .. 30 

2. Coal 3 o 

3. Clay ,... 1 

4. Coal 1 

5. Fire-clay 5 o 

No slaty coal is here seen on top. Streaks of pyrites are not uncom- 
mon in the upper bench, but they are thin and not persistent. The 
thickest is one foot and one-half below the roof, and one inch thick. The 
coal is regarded as exceedingly good, and some rude attempts have pro- 
duced a coke of apparently fair quality. A specimen of the coal yields 
the following : 

Specific gravity .„ 1.287 

Moisture 3,30 

Volatile combustible matter _ 37.50 

Fixed carbon v . 57.30 

Asb . „ : 1.90 

Total 100.00 

Sulpbur I.97 

Sulpbur remaining in coke 0.87 

Sulpbur forming of tbe coke 1.46 

Fixed gas per pounds in cubic feet 3.72 

Character of coke Compact. 

Color of asb • Reddisb. 

At Johnson's Mills, in section 5, the same coal is worked. There it is 
badly cut up by partings, as follows : 

FT. IN. 

1- Clay 

2. Black sbale „ 4 

3. Coal „ 6i 

4. Coaly sbale -£ 

5. Coal... 11 

6. Coaly sbale 1 

7. Coal 1 2 

8. Clay 1 

9. Coal 1 

10. Fire-clay 3 

The same bed is worked by Oscar Riney in section 8 and by Mr. Waters 
in section 9, also by Mr. Lawyer, near the road from Otsego to Liberty. 
Its thickness in these banks is nearly four feet. 
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Coal No. 4 is known, locally, as the " limestone coal," though the gray 
limestone is rarely seen. It is usually a cannel, of little value, and is not 
mined. Many years ago it was worked by stripping in section 8, on prop- 
erty now belonging to Mr. Oscar Riney. It may be seen in a run, near 
Johnson's Mill, where it seems to be about twenty inches thick. 

At Johnson's Mill, as well as at Otsego, the lower layer of the sandstone 
over Coal No. 6 is, in the bottom two feet, a conglomerate of iron ore and 
sandstone. The ore is apparently of average quality, but its association 
with the sandstone is such as to render it worthless. It is referred to 
here only because some might be led to expend money in exploring it. 
Any money so spent will be wasted. 

Highland Township, — On the Adams ville road from Norwich, Coal No. 
76 is seen at several places, lying a few feet below, the Crinoidal lime- 
stone, but is nowhere worked, as its thickness seldom exceeds sixteen 
inches. At Mr. Tait's, on this road, the Norwich coal is seen at the road- 
side, and is mined near by, by stripping. As nearly as could be ascer- 
tained, the thickness is two feet. The limestone is absent. About a mile 
north, Mr. John Cherry works the same bed, and finds it from two and 
one-half to three feet thick, with six inches of slaty coal. At both locali- 
ties Coal No. 7b is seen, barely one foot thick. 

Along Limestone Ridge, which coincides with the Norwich anticlinal, 
the Crinoidal limestone and the buff limestone, underlying the Norwich 
coal, are frequently exposed, and the interval between them varies from 
twenty to fifty feet. The latter disappears before reaching Bloomfleld, 
where the Crinoidal limestone appears in the Otsego road. Near that 
village Mr. Oliver Rankin has an opening in the Norwich coal, which 
gives the following section : 

FT. IN. 

1. Shale 3 5 

2. Coal.... ; 1 9 

3. Clay „ 2 

4. Coal > 8 

5. Fire-clay 6 

6. Limestone 8 

The coal is compact and hard, and meets with much favor. Black- 
smiths use it, and pronounce it a very fair coal. Near the road from 
Bloomfleld to New Concord, the Norwich coal is worked on the old Murphy 
farm. We there find : 

FT. IN. 

1. Sandstone 

2. Dark shale 2 6 

3. Coal 2 9 

4. Fire-clay 

5. Limestone 7 
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This bank was not in operation when visited, and the only coal seen 
had been exposed for several months. It seemed to be of very fair qual- 
ity, and to have no great tendency to disintegrate on exposure. 

Specimens were submitted to analysis, with the following results. No. 
1 is from the Rankin bank and No. 2 from the Murphy bank : 

tfo. 1. No. 2. 

Specific gravity 1.305 1.314 

Moisture 2.90 3.20 

Volatile combustible matter 34.70 33.00 

Fixed carbon 57.80 56.40 

Ash 4.60 7.40 

Total... 100.00 100,00 

Sulphur '. 2.60 ^ 2.96 

Sulphur remaining in coke . 1.09 1.37 

Sulphur forming of the coke 1.74 2.14 

Fixed gas per pound, in cubic feet 3.72 3.40 

Character of coke ... Compact. Compact. 

Color of ash Light gray. Reddish. 

Union Township. — At New Concord we reach the bottom of the boat- 
shaped synclinal already referred to. The Norwich limestone and coal 
are exposed here, near the village. In a boring for oil, made here several 
years ago, the following section was obtained : 

FT. IN. 

1. Soil 6 

2. Shale 16 

3. Coal No. 71)...... 1 6 

4. Not determined 20 

5. Sandstone 22 

6. Coal (Norwich) - 6 

7. Shale. i 9 

8. Flint rock.. 8 

9. Fire-clay 10 

10. Blue sandstone 5 

11. Shale.. ------ 4 

12. Shaly sandstone 4 

13. Sandstone -. 20 

14. Blueclay.. 2 

15. Sandstone 12 

16. Shale - 4 

17. Blackshale * ,- 13 

18. Sandstone.. 7 

19. Blueclay 5 

20. Shale — 2 

- 21. Sandstone — 20 

22. Blackshale ----- 11 

17 
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FT. IN. 

23. Shale 10 

24. Sandstone : 7 

25. CoalNo.7 . 3 

26. Sandstone 28 

27. Shale .' 14 

28. Sandstone D 58 

29. Coaly shale 5 

. 30. Coal No. 6. 6 

31. Shale 13 

32.. Sandstone 20 

33. Shale : 11 

34. Bine clay 8 

35. Shale 8 

36. Brown shale : 4 

37. N6t described 34 

No. 3 of this section was at one time mined by Mr. Speer, under the 
dep6t at New Concord, by means of an incline. It is there thirty inches 
thick; and overlaid immediately by the Crinoidal limestone, five feet 
thick, and exceedingly hard. The coal obtained here was of excellent 
quality, but the bed is too thin to be profitably worked. The same coal 
is worked at Norwich quite extensively by Messrs. J. C. Wiley, William 
Tudor, John Morehead, and several others. It is about two feet thick, 
and of very fair quality. The Crinoidal limestone is there seventeen 
feet above it, and the interval is occupied by shaly sandstone. 

The Norwich coal has been worked at Norwich, but the banks have 
long been deserted, and no measurement could be made there, but it is 
said to be two feet thick. In a run north of Norwich, crossed by the 
Adamsville road, it is seen twenty inches thick. The limestone, nine 
feet below it, is blue on the fractured surface, but weathers buff, is fossil- 
iferous, and very tough. It is the " flint rock," No. 8, of the oil-boring. 

The absence of Coal No. 7a in the boring renders somewhat uncertain 
the identification of Nos. 25 and 30 of the section; but the Norwich lime- 
stone is present in the western portion of Guernsey county at from one 
hundred to one hundred and fifteen feet above the Cambridge coal (No. 7). 
The interval in the boring between the limestone and No. 25 is only 
about one hundred and twenty-five feet, so that I am inclined to regard 
No. 25 as the Cambridge coal. The' interval between Nos. 25 and 30 is 
one hundred and five feet, which is greater than is usually seen between 
Nos. 6 and 7 in Muskingum county, though about the same as in Guern- 
sey and Tuscarawas counties. The intervals between the coals of the 
Barren Group, that portion of the series between Coals No. 6 and 8, seem 
to diminish westward and northward from a line running through Mus- 
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kingum, Tuscarawas, and southern Carroll counties. The interval be- 
tween the Crinoidal limestone and Coal No. 6 varies in Carroll county 
from two hundred and fifty to less than one hundred and fifty ; in Guern- 
sey, from two hundred and forty to two hundred; and in Muskingum, 
from two hundred and twenty-five to one hundred and eighty. The oppo- 
site statement is true respecting the relations of the lower coals, as has 
already been shown respecting Coals Nos. 4 and 6 in the report upon 
Guernsey county. 

The coals in Union township are not much esteemed for manufactur- 
ing purposes, and supplies are obtained mostly from Coal No, 8, in Bel- 
mont county. 

SUMMARY. 

Goal is found in sufficient abundance for domestic use in nearly every por- 
tion of the county north from the railroad, but of the numerous seams men- 
tioned in the general section only Coal No. 6 is of persistent importance. 
Each of the others is workable at some point, but is liable to such varia-' 
tions in thickness as to render it unworthy of general note. Coal No. 6 is 
fully available along Wills Creek and the Muskingum River, where it is 
within reach of transportation. Analyses from three townships show 
the percentage of ash to vary from 1.6 to 1.9 per cent.; of sulphur, from 
1.59 to 1.97 per cent. ; and the yield of fixed gas per pound from 3.7 to 3.8 
cubic feet, while the coke in all cases is compact. One analysis from 
Washington township shows a somewhat inferior coal, containing 3.02 
per cent, of sulphur and an increase of ash. The coal throughout is an 
excellent fuel, and the low proportion of sulphur makes its coke com- 
paratively good for use in smelting iron. The gas from this coal is said 
to be somewhat inferior in point of brilliancy. 

Iron. — The ores of this county are likely to prove of importance. They 
are of excellent quality, and are made the more available by the prox- 
imity of good coking coal. It is not improbable that Coal No. 4, in Jackson 
township, may be employed raw, as it does not cake, and contains less 
than two per cent, of sulphur. In Washington township good ore is 
found fifteen feet below Coal No. 6. In Jackson, Licking, and Muskingum 
townships an ore bed is seen in conjunction with the chert above Coal No. 
3, and the same was observed in Madison township. This is the horizon 
to which belongs analysis No. 2, in Jackson township. Another bed 
rests almost upon the Conglomerate in Jackson and Licking townships. 
Analysis No. 1, in Jackson township, is of ore from this deposit. These 
ores should be smelted at Frazeysburg and Irville or Nashport, as those 
places are upon the Ohio Canal, by which coke and the richer ores could 
be transported without difficulty. 
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Clays. — Under Coal No. 3 there is a fire-clay which seems to be of excel- 
lent quality. On Symmes Creek it is manufactured into pottery-ware, 
which is held in high esteem. The other beds of fire clay are sometimes 
quite thick, but usually they contain too much iron to be of any use. 
The heavy subsoil furnishes excellent material for bricks, and there are 
few farmers who can not make all the bricks they need from clay found 
on their own property. 

Building Stone. — In the townships along the Muskingum, a sandstone 
below r Coal No. 6 affords an excellent building stone, and is extensively 
quarried for this purpose. In other townships, east from the river, sand- 
stones belonging to the Barren Group are occasionally employed, but 
they are too soft for any thing but coarse work. The Waverly sandstones, 
in the western portion of the county, will doubtless yield a first-class 
rock, but at present they are not available. 

Limestone. — None of the limestones give a lime sufficiently white for 
inside work. In the eastern portion of the county the strata are usually 
too impure to be burned. The blue and gray limestones yield a strong 
lime, which is used for all ordinary purposes. As exposed along the 
Muskingum River, these are good enough to be used as a flux. 

Water. — The supply is abundant every where. 



CHAPTER LXIV. 

REPORT ON THE GEOLOGY OF BELMONT COUNTY, NORTH 
OF THE CENTRAL OHIO RAILROAD. 



BY JNO. J. STEVENSON. 



Belmont county is bounded on the north by Harrison and Jefferson 
counties, on the east by the Ohio River, on the south by Monroe county, 
and on the west by Guernsey county. It contains sixteen townships, 
with a total area of not far from six hundred square miles. 

The surface of that portion of the county which lies north from the 
Central Ohio Railroad is much diversified, the streams being very num- 
erous, and some of them quite large. In the west, Stillwater Creek 
drains Warren, Kirkwood, and Flushing townships, while Wheeling 
Creek and its many tributaries drain Union, Wheeling, Richland, Cole- 
rain, and Pease townships. The soil for the most part is excellent, 
owing to the large proportion of limestone in the rocks whence it is 
derived, but the steepness of the hills renders extensive farming opera- 
tions somewhat unsatisfactory. The inhabitants have expended much 
strength upon wool-raising, which has poved to be, in the main, quite 
profitable. In several townships stock-raising has been attended with 
success. In the western portion of the county tobacco is an important 
crop, there being shipped from Barnesville alone upwards of two millions 
of pounds per annum. The steep hills along the Ohio are covered with 
deep, rich soil, which is admirably adapted to grape culture. 

The county seat is St. Clairsville, a prosperous village of several hun- 
dred inhabitants. The principal villages are Bellair, Bridgeport, Barnes- 
ville, and Flushing. The community throughout seems to be pros- 
perous. Much attention has been bestowed upon the roads, many of 
which are macadamized. Schools and churches are numerous, and, for 
the most part, of such a character as to reflect credit upon the taste and 
intelligence of the people. 

GEOLOGICAL STRUCTURE. 

This portion of Belmont county exhibits no satisfactory evidence of 
glacial action. A few water-worn fragments were obtained on some of 
the higher hills, but they had been transported for but a short distance, 
if, indeed, they had been transported at all. In structure they are the 
same with rocks in the immediate vicinity. Along the river the gravel 



262 GEOLOGY OF OHIO. 

terraces are beautifully defined, and rise to more than fifty feet above the 
stream. This deposit extends to at least seventy feet below the present 
bed at Bellair, as has been proved by borings. How much deeper the 
original bed of the river lies can not be ascertained from any records of 
borings now accessible. 

The rock formations of the country belong altogether to the epoch of 
the Coal Measures, and exhibit portions of the Lower Barren Group and 
Upper Coal Group of Rogers. An approximate section of the western 
part is as follows : 

FT. IN. 

1. Delms, with fragments of limestone . - 15 

2. Sandstone 45 

3. CoalNo. 13 1 6 

4. Fire-clay 8 

5. Black shale 7 

6. Sandstone . . 60 

7. Coal No. 12 . 1-2 

8. Fire-clay 10 

9. Sandstone and shale 20-35 

10. Coal No. 11 (Waynesbnrg) 1-6 

11. Sandstone and shale 50 

12. Limestone 6 

13. Sandstone " 45 

14. CoalNo.10 4 

15. Fire-clay . 3 

16. Sandstone . 35 

17. CoalNo.9 2 6 

18. Fire-clay 2 

19. Limestone. 45 

20. Black shale.... 3 

21. Coal No. 8 (Pittsburgh) 4 2 

22. Fire-clay 3 

23. Shales 0-12 

24. Limestone 4-30 

25. Sandstone 110 

26. Shale : '. 10 

27. Crinoidal limestone 4 

In the eastern portion of the county the section differs materially be- 
tween Coals Nos. 8 and 10. As obtained there it is as follows : 

FT. IN. 

14. CoalNo.10... 3 

15. Fire-clay 2 

16. Sandstone 35 

17. Coal No. 9 - 2 6 

18. Fire-clay 1 

19. Limestone. 70 

20. Shale 3 
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FT. IN. 

21. CoalNo.8c 3-4 

22. Sandstone 18-35 

23. Coal No. 8& and shale (Sewickly) 1 6 

24. Limestone.... .... 20 

25. Coal No. 8a and shale (Redstone) 1 6 

26. Limestone -- v 18-25 

27. Shale 12 

28. Coal No. 8 (Pittsburgh) 6-7 

29. Fire-clay.. 6 

30. Limestone .3 

31. Shale . ■? . 

32. Fire-clay 7 

33. Limestone 4 

34. Sandstone.. 50 

35. Shale... 10 

36. Sandstone 40 

Level of Ohio River. 

In no other portion of the First Geological District, excepting the 
southern portion of Jefferson county, is so long a section of upper coals 
seen, though it is hy no means prohahle that we have reached the sum- 
mit of the series. The rocks dip south-eastwardly, so that in the southern 
portion of the county rocks much higher than any given in the section 
must occur. The Upper Barren Group of Rogers, which, according to J. 
C. White, has a thickness of nearly eight hundred and fifty feet in south- 
western Pennsylvania, beginning with the sandstone above our Coal No. 
11, is shown here only partially, the total thickness seen in northern 
Belmont county being only about one hundred and sixty feet. In another 
place* I have shown the relations of the Ohio upper coals to those of Penn- 
sylvania and West Virginia, and the parallelism there given has recently 
been confirmed by the exceedingly careful section made by Mr. J. C. 
White, from the Monongahela to the Ohio at Wheeling, and published 
in the Annals Lye. Nat. Hist. N. Y., vol. XI. The equivalence of the 
coals thus determined is as follows : 

Ohio. Pennsylvania and West Virginia, 

Coal No. 13 Top coal at Waynesburg, Pa. 

Coal No. 12 "Brownsville" of White, W.Va. and Pa. 

Coal No. 11 " Waynesburg." 

Coal No. 10.'. Wanting. 

Coal No. 9 .... Absent. 

Coal No. 8c Absent (east side of basin). 

CoalNo. 8b... "Sewickly." 

CoalNo. 8a "Redstone." 

CoalNo. 8 "Pittsburgh." 

* Annals of the Lyceum of Natural History of New York. Vol. X, pp. 226 et seq. 
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It is impossible to trace the top coals into West Virginia and Pennsy - 
vania so as to determine the exact equivalence at distant localities. 
They are found over a large area, but only in small and widely separated 
patches, so that we are forced to rely only upon relative position, which, 
owing to the rapid variations in interval between beds, is at best an ex- 
ceedingly unsafe basis on which to reason. The other beds, from 8 to 11 
inclusive, those of the Upper Coal Group, are traceable without difficulty, 
and the identifications are certain. 

Owing to the extensive operations of erosive forces in this county, Goal 
No. 13 is seen at but few localities. It is well exposed at the summit 
cut of the Central Ohio Eailroad, being there one foot thick, and imbed- 
ed in dark shale. It occurs also about a mile north from this cut, but, as 
is ordinarily the case, it is exposed at the road-side. Near Morristown it 
should occur, but there its place is covered by debris. At no point is it 
of any economical value. 

Coal No. 12, lying at a lower elevation and protected by the overlying 
sandstone, is visible at a much greater number of localities than the last. 
Along the Central Ohio Eailroad it is exposed in cuts east and west from 
Burr's Mills, and in the tunnel at Barnesville. The exposures are quite 
numerous in Goshen, Warren, Union, and Richland townships, and in 
the latter it has been worked to a slight extent. The. thickness rarely 
exceeds eighteen inches. 

Coal No. 11 is worthy of note, chiefly because of the suddenness and 
extent of its changes, which seem to be as characteristic of it here as in 
its eastern extension, the "Waynesburg" of Pennsylvania and West Vir- 
ginia. In the second cut west from Barnesville, on the Central Ohio 
Railroad, it varies from six inches to nearly six feet within one hundred 
yards. In this portion of the county it is known as the "Jumping six- 
foot seam. It is readily traceable through Warren, Goshen, Kirkwood, 
Flushing, Richland, and Pease townships. It is rarely of any economical 
value, and at no locality does it yield good coal. 

Coal No. 10 is second in importance only to the Pittsburgh (No. 8), and 
is mined extensively to supply local demand in Warren, Goshen, Union, 
and Flushing townships. At the west it is rarely less than four feet 
thick, but steadily diminishes until at the Ohio it has -entirely disap- 
peared. In the western townships it is very much like the Pittsburgh 
structure, being a double bed, and, sometimes, still farther divided. The 
coal is variable in quality, and, as a whole, is inferior to that of the Pitts- 
burgh. 

Coal No. 9 is a very persistent bed, seldom less than thirty inches 
thick, though at one locality it is only eighteen. It is every where 
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double, being divided midway by a clay parting six inches thick. The 
only locality at which it appears to be altogether absent is near Sewells- 
ville, where an eroding current has removed the coal and the whole of 
the limestone between it and the Pittsburgh below, replacing them with 
sandstone. 

The removal of these rocks presents some interesting features. In the 
greater part of the county the interval between Coal No. 9 and the coal 
next below is occupied by a massive limestone, varying in thickness 
from forty to seventy feet within Belmont county. West from a line 
beginning in Harrison county, and reaching Belmont at section 12 of 
Flushing township, thence passing south of west to section 23 of Kirk- 
wood township, thence southerly to the National Road, thence irregu- 
larly southward to the Central Ohio Railroad, passing between Barnes- 
ville and the Hendrysburg pike, we find the limestone removed, and 
replaced by sandstone. The following sections illustrate the conditions : 
No. 1, from Barnesville, Belmont county ; No. 2, from Sewellsville, Bel- 
mont county ; No. 3, from Moorefield, Harrison county ; No. 4, from Deers- 
ville, Harrison county ; No. 5, from New Egypt, Belmont county, to show 
the normal condition. 



1. 


2. 


3. 


4. 


5. 


1. Coal No. 10. 


1. Coal ft o. 10. 


1. Sandsto7ie,40''. 


1. Sandstone, 70'. 


1. Coal No. 10. 


2. Sandstone, 55'. 


2. Sandst'e, 105'. 


2. Limestone, 4'. 


2. Coal No. 8. 


2. Sandstone, 35 y . 


3. Coal $p. 9. 


3. Coal No. 8. 


3. Shale, 5'. 




3. Coal No. 9. 


4. Limestone, Jj-J-'. 




4. Coal No. 8. 




4. Limestore,70'. 


5. Sandstone, 40'. 








5. Shale, 5.' 


6. Coal No. 8. 








6. Coal No. 8. 



A comparison of these sections shows that the limestone of section 5 
has been removed to be replaced by sandstone. That the entire removal 
shown in No. 2 was not the work of a single current is shown by No. 1. 
The first or earlier current exerted its force before the close of the lime- 
stone-making time, and before the deposition of Coal No. 9. The lime- 
stone of No. 1 yields a hydraulic cement equal to any manufactured in 
our country. The upper layer of the limestone in No. 5 possesses hydrau- 
lic properties where exposed in the eastern townships, as well as in Har- 
rison county, so that we can not doubt that it is synchronous with that 
at Barnesville. The force of this earlier current must have been ex- 



266 GEOLOGY or OHIO. 

erted irregularly, for at Deersville it removed both limestone and shale 
without touching the coal below ; at Moorefield it spared the lower por- 
tion of the limestone ; while at Sewellsville and Barnesville it removed 
every thing above the lower division of Coal No. 8, and trenched that 
deeply from these points westward to the final outcrop. The second cur- 
rent did not exist until after the formation of Coal No. 9, and seems to 
have acted more energetically at the north than at the south. At Barnes- 
ville it spared the coal and its underlying limestone, while northward 
both have been removed. The two currents must have been due to sim- 
ilar causes, as their courses coincide. 

Coal No. 8c is found only in the eastern portion of the county, and is 
known locally as the Glenco coal, having been worked somewhat exten- 
sively near Glenco, on the Central Ohio Railroad. Northward from the 
railroad it diminishes in thickness, but is easily traced to its final disap- 
pearance in Jefferson county. On the Virginia side it is frequently ex- 
posed from the Bellair bridge northward to Wheeling, beyond which it 
thins out. In Belmont county it is locally of some importance. 

Coals Nos. 8b and 8a are* of no importance, and thin out westward, dis- 
appearing entirely at less than fifteen miles west from the Ohio within 
the county. The limestones between these beds and Coal No. 8 are co- 
extensive with Coal No. 8c. 

Coal No. 8, the "Pittsburgh," is the important bed of the county. It 
is opened at many places along the Ohio River; is exposed and worked 
for eight miles along the Central Ohio Railroad ; is readily accessible for 
nearly twenty miles along Wheeling Creek, in the runs on each side of 
the creek, and at many localities west from the divide running through 
the middle of the county. It is mined in Pultney, Pease, Colerain, Rich- 
land, Wheeling, Flushing, Kirk wood, and Warren townships. In the 
greater portion of the county it is overlaid by limestone, and shows the 
characteristic double bedding. Where overlaid by sandstone, in the 
western townships, only the main or lower division remains. In many 
openings one may see that the eroding current has torn away not only 
the upper divisions, but has made deep trenches in the main coal, which 
are now filled with great "horsebacks " of sandstone, which have a rudely 
east of north and west of south trend. Where clay seams and horsebacks 
occur in the eastern townships the trend is in the same direction. The 
general anatomy of the main or lower division seems to be the same 
throughout the county. About ten inches from the top there is a band 
of pyrites varying from one-half inch to two inches in thickness ; in the 
middle there are two slate partings, pyritous, each about one inch thick, 
and separated by about three inches of coal, while at a distance of eight 
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to ten inches from the bottom there is frequently a thin streak of pyrites 
about one-fourth of an inch thick. Throughout the bed, at distances 
varying from .four to six inches, there occur charcoal seams, rarely more 
than one-eighth of an inch thick, and with difficulty traceable in the 
solid coal, though very distinct near the outcrop. Nodules of pyrites oc- 
cur in many banks, but are easily separated. Excepting in "Warren 
township, the coal appears to be of excellent quality, and, aside from the 
portions referred to, comparatively free from pyrites. 

The relations of "the Pittsburgh bed to those above it are of no little 
interest. The three beds, marked No. 8a, No. 86, No. 8c, are found only 
in the eastern portion of Belmont, and are absent in western Belmont as 
well as in Harrison and Guernsey, while they are only doubtfully pres- 
ent in southern Jefferson. It is observed that in the eastern portion No. 
8c is about one hundred feet below Coal No. 10, while in the west No. 
8 occupies that position. From Bellair to the summit of the Central 
Ohio Railroad nine coals are seen, beginning with the Pittsburgh, while 
from the summit westward only six coals appear in the section. In both 
sections the succession is the same from the top to Coal No. 9, below 
which the sections differ, as shown on a previous page. That the lower 
coal worked at Barnesville is the Pittsburgh there is no room for doubt, 
and that the upper coal is No. 10 is equally certain, for that coal can be 
traced, without any difficulty, from Barnesville round the divide back to 
the railroad at Belmont, and thence along the road to Glenco ; thus giv- 
ing indisputable evidence that it is not the Glenco coal (No 8c) , as has 
been maintained by some. The accompanying plate of grouped sections, 
arranged with Coal No. 10 as the base, shows the matter very clearly. 
The sections are as follows : No. 1, from Bellaire ; No. 2, from Glenco ; No. 
3, from Warnocks; No. 4, from Belmont; No. 5, from Belmont to Morris- 
town, three miles; No. 6, from Morristown to Badgersburg, two miles; 
No. 7, from Badgersburg to Railroad summit, two miles ; No. 8, from Rail- 
road summit to Spencer's, along the railroad. 

A reference to the map will show at once the relative geographical 
positions of these localities. 

In order, however, to remove all doubts respecting the identity of the 
coal at Barnesville the following sections were compared : 

No. 1. —Bellaire to railroad summit. No. 2.— Eailroad summit to Spencer's. 

1. Coal No. 13. 1. Coal No. 13. 

2. Interval... 70' 2. Interval 70' 

3. Coal No. 12. 3. Coal No. 12. 

4. Interval 40' 4. Interval 30' 

5. Coal No. 11. ' 5. Coal No. 11. 

6. Interval... 98' 6. Interval 100' 
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No. 1.— Bellaire to railroad summit. No. 2.— Railroad summit to Spencer's. 

7. Coal No. 10. 7. Coal No. 10. 

8. Interval 35' 8. Interval . . 60' 

9. Coal No. 9. 9. Coal No. 9. 

10. Interval 70' 10. Interval . 45'-50' 

11. Coal No. Sc. 11. Coal No. 8. 

12. Interval 0'-35' ' 12. Interval ...140-150' 

13. Coal No. 86. 13. Crinoidal limestone. 

14. Interval 20' 

15. . Coal No. 8a. 

16. Interval 25'-30' 

17. Coal No. 8. 

l( w . Interval to river 130' 

A comparison of these sections certainly seems to prove that No. 11 of 
the second is the same as No. 17 of the first. The anatomy of the bed is 
the same, for while the upper division has been removed by the eroding 
current already referred to, we find in the lower division, which remains, 
the characteristic pyrites band and the clay partings. But to render the 
matter absolutely certain, this bed was traced, in connection with the 
Crinoidal limestone, all round the western and northern outcrop to Steu- 
benville, on the Ohio, and thence down to the river to Portland, whence 
the bed itself was followed to Bellair, where it proved to be the No. 17 of 
section 1. It is evident, then, that the rocks filling the interval between 
Coal No. 8 and the massive limestone underlying Coal No. 9 have disap- 
peared, bringing Coals Nos. 8 and 9 eighty feet nearer together at the 
west than at the east, so that at the west Coal No. 8 holds the same rela- 
tive position to Coal No. 10 that No. 8c does at the east. Followed still 
further north and north-west, the limestone between Nos. 8 and 9 thins 
out until, at the extreme north-west outcrop in Harrison county, the 
interval is almost nothing. Further reference to this matter is made in 
the reports on Harrison and Jefferson counties. 

As, however, this whole matter has been fully discussed by me in my 
memoir upon the Upper Coal Measures * it is unnecessary to make any 
further reference to it here, beyond stating that I have as yet found no 
reason to doubt the accuracy of the conclusions announced in that memoir 
in December, 1872. 

LOCAL GEOLOGY. 

Warren Toivnship. — In this township the soil is quite thick,. and, for the 
most part, so effectually covers the rocks tbat exposures are rare. Good 
crops of grass and grain are obtained, and much tobacco is raised. That 
portion which is north of the railroad lies almost wholly in the upper 
coals, and the hills are so high that, should one follow the ridge roads, he 

Ann. Lye. Nat. Hist. N. Y. (loc. cit.). 
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would be altogether above the available coals, oscillating between Nos. 
11 and 12. In the ravines, some of which are cut three hundred feet 
below the railroad station at Barnesville, Coals Nos. 8 and 10 are exposed 
and worked. Coal No. 9 is traceable with some difficulty, and varies 
from four to eighteen inches in thickness. 

Along the railroad Coals Nos. 8 and 10 are extensively worked. The 
former has been opened by Mr. T. C. Parker, near Barnesville, to supply 
his cement works. Here this bed, locally known as the Laurel Vein, 
varies much in quality in different portions of the seam. The upper 
pyrites band is fifteen inches from the top, and is' one inch thick. The 
coal from the bottom bench is very good for steam purposes, but is too 
impure to be of any commercial value. Mr. Parker has also opened No. 
10, but the quality of the coal is much inferior to that from No. 8. Forty- 
five feet above No. 8 there is a limestone five feet five inches thick, from 
which Parker's cement is manufactured. An analysis of this is as 
follows : 

Carbonic acid _ 39.40 

Lime - - 40.10 

Magnesia 5 30 

Silica - -. S.50 

Alumina 4 go 

Peroxide of iron 1 50 

Moisture and loss _ 40 

Total - ..100.00 

The firm of Parker & Sons began the manufacture of cement in 1858, 
and found a ready market for their product. At the outbreak of the war 
they shut up their establishment, as public works were stopped and the 
demand had ceased. In 1868 the manufacture was resumed. In 1869 
this material was tested by the Atlantic and Great Western Railway 
Company, in competition with eleven other brands, the result being that 
Parker's cement was adopted. Eleven thousand barrels were supplied to 
the Baltimore and Ohio Railroad Company during the construction of 
the bridge at Bellair. Other tests made on government works, by re- 
quest of Dr. Newberry, have proved, incontestably, the superior quality 
of this cement. The sandstone overlying this limestone contains some 
feldspathic sand and much mica— so large a proportion that it is believed, 
popularly, to be granite. 

In section 35 Mr. John W. Campbell works Coal No. 8. His opening 
shows: * 

1. Sandstone 49 q 

2. Bluish shale g 

3. Bituminous shale , g 

4. Goal 4 4 
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The bituminous shale contains numerous thin streaks of coal, which 
are occasionally aggregated so as to form a layer one inch. The coal is so 
superlatively bad throughout at this opening that no effort was made to 
trace the pyrites bands. Pyrites abounds in all parts, and the outcrop is 
incrusted with copperas. The coal burns well, and, according to Mr. 
Campbell, does not clinker. The sandstone frequently displaces the 
shales, and rests directly on the coal. At this locality No. 10 was worked 
at one time, but the opening is deserted. 

Mr. John Gibson, in section 29, works Coal No. 10. His opening was 
so full of water when visited that no measurement could be made, but the 
coal is said to be three and one-half feet thick. It is hard to dig, and is 
regarded as inferior to that obtained from Mr. Campbell's bank. In the 
same section Mr. John Cheney also works Coal No. 10, and finds it three 
feet thick, and of fair quality for use in the grate. In sections 16 and 22 
the same bed is worked. In section 16 Mr. Walter Davy has it only two 
feet ten inches, while at Mr. George Douglass's bank, in section 22, we 
find slaty coal one foot six inches, and coal seen three feet. At many 
localities this coal is so bad that it seems good for little else but the manu- 
facture of copperas. Mr. Davy's bank is thought to yield better coal than 
the others, and the following is the result of an analysis : 

Specific gravity . 1.363 

Moisture „ _ . i.go 

Ash „.._ .- 8.00 

Volatile combustible matter 34.40 

Fixed carbon . _ . _ _ „ „ ; 56.00 

Total „ 100.00 

Sulpbur . . . 3.28 

Sulphur left in coke 1.91 

Sulphur forming of the coke . 2.98 

Fixed gas per pound, in cubic feet „ 3.25 

Ash.... Gray. 

Coke 

The peculiarities of Coal No. 11 are well shown in the second cut west 
of Barnesville, where it gives the following section: 

FT. IN. 

1. Coal i o 

2. Shale 4 

3. Coal 4 

4. Shale „ ^ 4 

5. Coal 4 

6. Shale „ „ _ 2 

7. Coal i o 

Total „ 5 4 
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One hundred yards away it is six feet thick. 

Goshen Township.— Little of this township lies north of the railroad, but 
it is interesting as affording a good exhibition of Coal No. 10 fully devel- 
oped, as well as showing the highest coal seen north of the railroad. Coal 
No. 13 appears in the summit cut of the railroad and at several other 
points, and No. 12 was struck in a well, seventy feet below No. 13 by Mr, 
H. Rogers, on the Morristown road. In section 29 Mr. Harris has an 
opening into No. 10, which shows as follows : 

FT. IN. 

1. Shale 8 

2. Coal 1 6 

3. Shale 1 4 

4. Coal < 4 

Total 6 10 

The coal is evidently uncertain in thickness; for, near the outcrop, a 
horseback from below cuts out twenty-two inches. The coal is fair in 
quality, with little pyrites, but the roof-coal is poor and slaty and white, 
with copperas at the exposure. At a short distance from his bank, Mr. 
Harris finds the bed about two feet below the surface, and is working it 
by stripping. 

At Badgersburg, in section 24, the coal is extensively worked to supply 
the village of Belmont. Mr. John Walker's bank gives the following 
section: 

FT. IN. 

1. Laminated shale - 4 

2. Coal (slaty) , 1 ?■ 

3. Shale and clay - - - i 4 

4. Coal 3 6 

5. Fire-clay....... -- .- 1 ° 

Mr. Samuel Henkle's opening, directly opposite, shows in the entry 
shale and clay one foot eight inches, coal five feet to five feet six inches, 
fire-clay one foot three inches, the roof-coal not being exposed. Tha dif- 
ference in the thickness is marked, those on the west side of the road re- 
sembling Mr. Walker's, and those on the east Mr. Henkle's. The value 
of all the banks is impaired, more or less, by clay horsebacks, but they 
are not extensive. Several clay seams cut the bed at an angle of 60°, 
and run north-east and south-west, having a thickness varying from six 
to eighteen inches. The pyrites streaks are few, and are found near the 
top. Nodules occur occasionally, but are easily separated. 
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The following is the result of an analysis of a specimen from Mr. 
Myer's bank at Badgersburg : 

Specific gravity 1.343 

Moisture 1.10 

Ash . , • ... 6.70 

Volatile combustible matter . 32.90 

Fixed carbon ... . 59.30 

Total 100.00 

Sulphur . 2.47 

Sulphur left in coke . 1.37 

Sulphur forming of the coke : 2.07 

Fixed gas per pound, in cubic feet 3.30 

Ash (color) Dull white. 

Coke Compact. 

Kirkwood Township, — In the neighborhood of Hendrysburg, Coal No. 8 
is quite extensively mined. In section 20 Mr. J. McCartney's opening 
gives the following section : 

FT. IN. 

1. Coal 10 

2. Clay 4 

3. Hardshale „ 1 

4. Coal 4 8 

No. 3 contains numerous thin streaks of coal. Mr. J. Whittle's open- 
ing, in the same neighborhood, shows the same section. The coal is 
handsome and quite compact. The limestone appears ten feet above the 
coal. Formerly, Coal No. 10 was mined to some extent, and deserted 
openings can be seen in the hills on both sides of Hendrysburg. The 
thickness varies little from three feet and a half, and the roof-coal is not 
persistent. Coal No. 9 was formerly opened, but the bank has fallen in, 
so that no measurement could be obtained. The bed is said to be three 
feet thick. Coals Nos. 10, 11, and 12 are frequently seen in the road-side, 
between Hendrysburg and Sewellsville, but are not opened. In sections 
33 and 28 Coal No. 8 is worked, and has a thickness of five feet. In sec- 
tion 34 this coal is worked by Mr. William Armstrong, at whose opening 
the sandstone rests directly upon the coal, which is from five feet to five 
feet eight inches thick. About one foot from the bottom is a band three 
inches thick, and six inches higher is another of the same thickness — both 
strongly marked by pyrites. Near the top two thinner streaks of pyrites 
were observed. 

At Sewellsville Nos. 8 and 10 are conspicuous, while No. 9 is absent. 
Coal No. 10 was opened many years ago, but the coal proved utterly 
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worthless, burning much, like rotten wood. It is likely, however, that 
no fair test was made, and that nothing was used excepting badly 
weathered crop-coal. The thickness of the bed is about three feet. The 
openings in Coal No. 8 are very numerous. At Mr. John Greenleaf's 
bank, section 29, the thickness averages four feet six inches, though it 
sometimes reaches five feet. The coal is very prettily irised, somewhat 
brittle, and quite bituminous. It contains thin films of caibpnate of lime. 
In the upper six inches are several thin streaks of pyrites, and at a dis- 
tance of ten inches from the top is the pyrites band, three-eighths of an 
inch thick. Below this, pyrites is in small quantity, and the coal ap- 
pears to be exceedingly pure. The sandstone roof is somewhat irregular, 
but interferes little with the coal. The adjoining banks, belonging t 
Mrs. Williams and Mr. Frizzel, show no material differences, except that 
the sandstone occasionally cuts out the coal somewhat, but never becomes 
troublesome as a horseback. In the banks of Mr. A. Hunter, section 35, 
and Messrs. McGormick and 8. Curtis, section 30, the sandstone cuts out 
the coal, forming a sandstone horseback, varying from sixteen to thirty 
feet in width, which is usually softer than the overlying rock. 

Between Se wells ville and New Egypt the erosion* is enormous, as. ap- 
pears from the fact that although the distance is only five miles, the 
whole section from Coal No. 12 to forty feet below Coal No. 8, about three 
hundred feet, can be measured four times without leaving the road. 

Analyses of Coal' No. 8 were made with specimens from Mr.. J. McCart- 
ney's bank (No. 1), near Hendrysburg, and Mr. J. Greenleaf's bank (No. 
2), near Sewellsville. 

No. 1. No. 2. 

Specific gravity 1.343 1.300 ^ 

Moisture 1.30 1.10 

Ash 6.20 5.00 

Volatile combustible matter ......_• - ...... . 32.70 37.90 

Fixed carbon... ...' 59.80 56.00 

Total............... 100.00 ,100.00 

Sulphur ........... ,.... 3.02 3.84 

Sulphur left- in coke . , , 1.64 1.78 

Sulphur forming of the coke 2.49 2.91 

Fixed gas per pound, in cubic feet 3.27 3.39 

Ash _ . . Dull white. Gray. 

Coke Compact. Compact. 

This coal crosses the Guernsey county line about one mile west from 
Sewellsville. The north-western outcrop passes from this point in section 
35 through sections 29, 30, and 24, into Flushing township. 

18 
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Union Township. — Coal No. 8 was nowhere satisfactorily observed in this 
^township, and the land rises so high that this is probably reached at few 
points, the more so as in its eastern portion No. 8a occupies the level of 
No. 8. The National Road here lies for the most part from one hundred 
and fifty to two hundred feet above Coal No. 10, which is the important 
bed. The section from near Morris town, on the National Road, to a branch 
of Spencer's Creek, the lowest point in the township, is as follows: 

FT. IN. 

1. Concealed, principally sandstone 125 

2. CoalNo.12 2 

3. Sandstone 40 

4. CoalNo.ll 1 3 

5. Sandstone and thin limestones , 95 

6. CoalNo.10 4 6 

7. Concealed 30 

8. CoalNo.9.... 2 6 

9. Fire-clay 3 

10. Limestone 65 

11. Shale and Clay.. 3 

12. Coal No. 8 in bed of creek 2' seen. 

At Mr. J. Shepherd's bank, section 26, Coal No. 10 shows a thickness 
of four feet six inches, and the roof coal is not exposed. The coal is very 
hard and brilliant, frequently irised, and containing layers of semi- 
cannel. It burns freely, and is a good coal for domestic use. This coal 
is worked in section 22 by Mr. J. Crozier. At Mr. Isaiah Lee's bank, in 
section 25, the coal is largely worked to supply Morristown. It there 
gives the following section : 

FT. IN. 

1. Coal... - :. 1 

2. Fire-clay 13 

3. Coal 4 6 

4. Shale 1 

5. Coal, slaty... 8" 

Mr. Lee works only the middle bench. It contains no clay veins, and 
the horsebacks are few and of limited extent. Near the top a few streaks 
of pyrites are seen, and nodules are not rare. A specimen furnishes the 
following upon upon analysis : 

Specific gravity 1.304 

Moisture 1.20 

Ash.... 6.00 

Volatile combustible matter ...,.• 32.40 

Fixed carbon , 60.40 

Total ., . 100;00 
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Sulphur..... .. 2.47^ 

Sulphur left in coke -. 1.09 

Sulphur forming of the coke 1.64 

Fixed gas per pound, in cubic feet 3.39 

Ash „ Yellow. 

Coke .■ - . Compact. 

Flushing Township. — That portion of the road from Sewellsville to Flush- 
ingtown which passes through sections 19 and 14 may be regarded as on 
the north-western outcrop of Coal No. 8. Before reaching the Stillwater 
this line is deflected to the south-east through section 13 of Flushing into 
sections 18 and 17 of Kirkwood. It returns northwardly through sections 
11 and 12 of Kirkwood into section 7 of Flushing. It then passes through 
14, 9, and 3, and enters Harrison county in section 10 of Moorefield town- 
ship. On the Stillwater the Crinoidal limestone is seen, and toward the 
north-west corner of the township^ the valley is cut deeply enough to 
reach No. 7a, which, however, was not observed. 

Between Rock Hill and Flushingtown, in section 26, Coal No. 8 has 
been worked in a small way for upwards of sixty years on property be- 
longing to Mr. J. Hollings worth. In section 25 it has been opened by 
Mr. Isaac Holloway, and in section 26 by Mr. Samuel Fisher. At these 
openings it lies barely aboye drainage, and the coal is mined only to a 
slight extent. It is about four feet ten inches thick, with a roof of black 
bituminous shale containing much coaly matter. At the outcrop the 
coal is marked by several thin streaks of pyrites, most of which disap- 
pear at a short distance in the entry. The upper bench is held in high 
repute among blacksmiths, 

Flushingtown and the surrounding country depend upon Coal No. 10 
for supply, and the openings are quite numerous. In section 20, at Mr. 
WV Johnson's opening, the following section was obtained: 

FT. IN. 

1. Sandstone (not measured). 

2. Coal : 1 2 

3. Shale and clay 1 . 4 

4. Coal 3 

In many of the other openings the thickness is four feet. The propor- 
tion of pyrites is variable. At Mr. W. Holloway's bank, in section 21, a 
portion of the bed yields a coal so admirably adapted to blacksmiths' use 
that charcoal is no longer employed in the vicinity, whereas at Mr. 
Wilson's bank, on the other side of the hill, no part of the bed is fitted 
for such use. An analysis of Mr. Holloway's coal gives the following 
result: 
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Specific gravity ....... ................. 1.307 

Moisture . . 1.40 

Ash ......... 3.00 

Volatile combustible master ■_„.„........._.. 31.60 

Fixed carbon ....... ...... 6400 

Total 100.00 

Sulphur .............. .........„._........„„.. 1.56 

Sulphur left in coke 1.07 

Sulphur forming of coke ..... 1.59 

Fixed gas per pound, in cubic feet 3.30 

Ash Bull white. 

Coke ...... .„.»...„....._„ Compact. 

Throughout this township the limestone is found above Coal No. 8, and 
is about forty feet thick, with Coal No. 9 resting upon it. This limestone 
and that below the coal, have been largely quarried, to be broken for 
roads. When so quarried it is always nodular. The color varies from 
light blue to dark gray. A specimen of the upper layer yields the fol- 
lowing upon analysis : 

Silicious matter 5.40 

Alumina and oxide of iron „ 1.60 

Carbonate of lime '. 89.00 

Carbonate of magnesia ..„»„„ . .................±. ....... ......... 3.25 

99.25 

Wheeling Township. — The general elevation of this township is about 
the same as that of Flushing. 

Along Wheeling Creek, which passes through its southern tier of sec- 
tions, the exposure is very fine,' as the whole series from No. 8 to 12 can be 
observed without difficulty. Where the Cadiz road crosses the creek, near 
Mr. W. Ramage's house, in section 30, Coal No. 8 is first seen in the bed of 
the creek. From this point down, the openings are very numerous, and 
the lower division averages about five feet. It- is worked principally to 
supply the neighborhood and the village of Uniontown. Coal No. 8c is 
seen on the Cadiz road, near Mr. Ramage's, at fifty-two feet above No. 8, 
and is said to be three feet thick. At the exposure in the road it appears 
to be thicker, but as it is not worked any where nothing definite can be 
said about it. Coal No. 9 is here of its usual thickness — two feet six 
inches— and has its characteristic parting in the middle. Coal No; 10 is 
much degraded, being only two feet eight inches thick, and not worked. 

Richland Township. — The three rows of sections running east and west 
through the middle of the township lie for the most part at little lets 
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than one hundred feet above Coal No. 10, and are therefore almost with- 
out available coal. The sections lying on the north being cut by Wheel- 
ing Creek, and those on the south by McMahan ? s Creek, have ready access 
to Coal No. 8. 

At the infirmary, in section 28, Coal No. 12 has been worked to some 
extent, probably to give employment to the paupers, as it is little more 
than eighteen "inches thick. In sections 3, 33, and 34, Coal No. 11 is 
worked by Messrs. Young, Roscoe, and McKelvy. At their openings the 
following section is seen : 

, FT. IN. 

1. Sandstone ............ ..... „ . 12 

2. Shale.... 2 

3. Coal 2 9 

4. Fire-clay... ._.„... 8 - 

5. Limestone -_.. 2 

The coal has been opened rudely, and is worked only for domestic use. 
It is of very poor quality, containing much pyrites, and marked by num- 
erous clay seams -one-half to three-fourths of an inch thick and three to 
six inches apart. Coal No. 10 is worked at East Richland, where it is 
three feet thick. s 

Coal No. 8c is worked by Mr. W. Caldwell in section 29, near the point 
where the Uniontown road crosses Wheeling Creek. It is overlain and 
underlain by heavy limestone, which has been quarried for use on the 
roads. It lies about thirty-five feet above the creek, which soon rises 
above it in Union township. As the creek flows from the south-west, 
the coal lies but a short distance below the surface for a couple of miles, 
and is worked by stripping. No other opening was observed on Wheel- 
ing Creek or its tributaries. 

On Jug Run, a tributary of Wheeling Creek, both No. 8 and No. 8a are 
well exposed. Near the crossing of the Athens road No. 8a lies in the bed 
of the run. Half a mile further down No. 8 has been rudely worked by 
stripping, and shortly beyond several openings are seen just above the 
level of the stream.- The opening made in section 6 by Mr. W. Christie 
appears to be the most characteristic. The following is the section : 

FT. IN. 

1. Clay shale-.. I...... 2 

2. Coal 6 

3. Clay .,.' 8 

4. Coal 1 

5. Clay..... 1 2 

6. Coal 5 

■7. Fire-clay........................... 5 
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Coal No 8c is here sixty feet above No. 8, separated by sandstone, eight 
feet; limestone, fifty feet; clay shale, two feet. The intimate structure of 
the lower divisiion of No. 8 is as follows : 

FT. IN. 

1. "Bone "coal •...„. 2 

2. Coal.. 2 

3. Clay parting . . . _ *_ § 

4. Coal.... 10 

5. Clay parting -§• 

6. Coal 2 

5 U , 

In No. 2 the pyrites band is found one foot from the top and one inch 
thick. No. 4 is highly prized by blacksmiths, and is said to be remark- 
ably pure. Nodules of pyrites are not common. The coal on this run 
is mined to a considerable extent to supply St. Clairsville, but is not re- 
garded as equal to the coal from the Wheeling Hill mines on the National 
Koad. Specimens from the top, middle, and bottom benches were for- 
warded for analysis, and gave the following results : 

TOP. MIDDLE. BOTTOM. 

Specific gravity 1.343 1.323 1.304 

Moisture.. -' 1.10 1.20 1.00 

Ash......... -• 8.00 5.00 5.70 

Volatile combustible matter 33,90 30.00 32.00 . 

Fixed carbon 57.00 63.80 61.30 

Totals. 100.00 100.00 100.00 

Sulphur ......... 4.53 2.47 1.92 

Sulphur left in coke.. 2.19 1.09 0.82 

Sulphur forming of the coke . 3.37 1.58 1.22 

Fixed gas per pound, in cubic feet 3.65 3.12 3.42 

Ash ... .... Gray. Gray. Gray. 

Coke - Compact. Compact. Compact. 

On McMahan's Creek Coal No. 8 is mined for domestic use. At Mr. 
Johnson's opening the lower coal is four feet eleven inches, and the roof- 
coal is single, fourteen inches thick. In Mr. Brown's opening, not thirty 
yards distant, the lower coal is four feet ten inches, while the roof-coal is 
double, five inches and twelve inches, separated by six inches of shale. 

Golerain Township. — In the northern sections of the township the land 
lies at such an elevation that the ravines barely reach Coal No. 10, which 
here seems to be quite thin and is not worked. The runs which empty 
into Wheeling Creek show Coal No. 8 very finely for a mile or more above 
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the point of confluence. Along Wheeling Creek the height of the coal 
ahove the stream varies from thirty to one hundred feet, as the creek falls 
more rapidly than the coal. The openings are very numerous, averaging 
one to almost every farm. On Barr's Run the coal is opened on Mr. G. 
Lost's land, section 31. The lower coal is five feet thick, while the roof- 
coal is double, five inches and ten inches, separated by two inches of 
shale. Further up the run, at Mr. J. Henderson's mill, section 32, the 
lower coal is five feet, and it there disappears in the hill. On Hughes's 
Run two openings are seen near the county bridge. On Mr. J. Harris's 
land, section 19, the coal is one hundred feet above the creek, and the 
lower division is five feet eight inches. On Fall Run it is opened at sev- 
eral localities, but shows no peculiarities, averaging about five feet. 

• On Flat Run are several openings. That of Mr. Boggs, section 17, 
shows a strange variation in the roof. The section is as follows : 

FT. IN. 

1. Shale 12 

2. Black shale . 3" 

3. Coal r= 3" 

4. Black shale £ 

5. Coal -- H 

6. Shale £ 

7. Coal .. , 10 

8. Shale.. 1 

9. Coal ./--.. li 

10. Shale 5 

11. Coal 1£ 



14 3i 



Below this is one foot of clay, resting on the lower division, of which 
four feet ten inches are seen. The pyrites band is fourteen inches from 
the top, and the upper bench is twenty-nine inches thick. The coal is 
irised, and so hard as to bear transportation well. At Mr. S. C. Wilson's 
bank, on same run, the roof-coal is not exposed, and the lower coal is five 
feet four inches. At Mr. J. Nolan's bank, in section 10, the lower coal is 
five feet four inches to five feet eight inches, and the roof-coal varies from 
nine to twelve inches. The intimate structure of the coal at the open- 
ings in this township is as follows : 

IN. 

1. Coal, with pyrites band 29-31 

2. Slate parting .. . , 1 

3. Coal 3-10 

4. Slate parting 1 

5. Coal 28-31 
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Samples of Coal No. 8 were forwarded for analysis, and the results are 
given below. No. 1 is from Mr. J. Henderson and No. 2 from Mr. Boggs: 

No. 1. No. 2. 

Specific gravity '. 1.304 1.308 

Moisture „ 1.20 0.80 

Ash . 8.20 5.20 

Volatile combustible matter ' 30.40 34.20 

Fixedcarhon 60.20 59.80 

Total 100.00 100.00 

Sulphur 2.19 4.81 

Sulphur left in coke 1.37 2.05 

Sulphur forming of the coke . 2.00 3.15 

Fixed gas per pound, in cubic feet 3.07 3.39 

Ash ". Gray. Fawn. 

Coke ..,. Compact. Compact. 

Pease Township. — In this township Coal No. 8 is extensively worked 
along the Ohio River, on Wheeling Creek, and near Kirkwood. Coals 
Nos. 8c, 9, 10, and 11 thin out either altogether or so as to he traceable 
with the utmost difficulty, while Nos. 11 and 12 attain extraordinary 
thickness in the central portion of the township along the river. 

In the deep cut, on the road leading from Martinsville, is a coal nearly 
six feet thitfk, containing much pyrites, and evidently a very inferior 
article. It is slaty in structure, and resembles the low-grade cannel 
so common in the Coal Measures in Ohio. At this locality it is three 
hundred and twenty feet above Coal No. 8. On the property of Mr. W. 
J. Rainey, in section 13, it is four feet thick, and lies about three hundred 
feet above Coal No. 8. On Captain R. Crawford's property, near Bridge- 
port, it is seen three hundred and forty feet above No. 8. It is evidently 
of no economical value, and is Coal No. 12. 

On Captain Crawford's place, at two hundred and forty-five feet above 
Coal No. 8, a bed three feet six inches thick is worked. The immediate 
section is: > 

FT. IN. 

1. Sandstone «.... ' - .- 15 

2. Limestone • ; - - - 3 

3. Shale '.. 6 

4. Iron ore, very impure 6 

5. Coal s 3 6 

6. Fire-clay " 2 

7. Limestone . 1 

The development of this coal, No. 11, is local. The ore overlying the 
coal is worthless, owing to the large proportion of sulphur. The coal 
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itself is handsome, and yields a very compact and beautiful coke. There 
is evidently an open burning layer, as some of the coke retains the form 
and appearance of the coal. 

Coal No. 10 is only fifteen inches thick on Captain Crawford's property, 
and has not been observed elsewhere. No. 9 was not seen in Pease town- 
ship. Coal No. 8b is one foot six inches at Captain Crawford's, and lies 
fifty-six feet above No. 8, On Glen's Run, about two miles from its 
mouth and opposite the mill, this coal is only six inches thick, and lies 
fifty feet above No. 8. Back of Kirk wood No. 8c is worked, and shows a 
thickness of three feet. 

Coal No. 8 is mined for shipment by Mr. W. J. Rainey in section 13. 
The coal here shows : 

FT. IN. 

1. .Coal'.--..--. - • ........... 2 

2. Clay ................. _.._... 2 to 6 

3. Coal >........-... 6-4 4 

The roof-coal has not been worked, but where it has fallen down and so 
been exposed it appears to be of good quality. The clay varies consider- 
ably at the expense of the coal below, but averages about ten inches, and 
at one spot contains a. two-inch seam of coal. The coal of the lower bed 
varies in quality ; six inches at the bottom is usually worthless, and the 
lower bench is apt to contain an undue percentage of pyrites. Mr. 
Rainey mines 30,000 tons per annum, the quantity being limited only 
by the opportunity to ship. He states that the coal is in demand for gas 
manufacture, and brings within thirty cents per ton of as much as the 
Connellsville coal. ' 

On Glen's Run there are several deserted openings in which the main 
coal averages five feet ten inches. At Mr. Sedgwick's the bed shows : 

FT. IN. 

1. Shale , ... 7 

2. Coal „. ......... . 1 3 

3. Clay ..„„ 1 2 

4. Coal .-..-/ ... 5 4 

The roof- coal is poor and slaty. In No. 4 the upper bench is a good, 
clean coal, with little pyrites; the middle bench is poor and usually cast 
away ; and the lower bench is slaty, though it burns well ? and evidently 
contains much volatile combustible matter. For six inches at the bot- 
tom it is worthless. 

At Mr. McConaghy's opening the section is the samey excepting that 
the lower coal is five feet seven inches. At Mr. Koehnlein's works, near 
Bridgeport, the coal sometimes becomes seven feet. On the National 
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Road, in section 15, Mr. D. Brown's opening gives the following sec- 
tion : . - 

FT. IN. 

1. Coal . . 1 6 

2. Shale. . 8 

3. Coal „ 1 6 

4. Clay ..1 8 

5. Coal 5 8 

This shows a greater development of the roof-coal than any other 
opening. The lower division is, upper bench, twenty-nine inches, part- 
ing, one inch; middle bench, three inches, parting one inch; lower 
bench, thirty-six to forty-two inches. South of the National Road the 
coal is worked by Messrs. Allen, Nicholson & Thompson. A heavy horse- 
back, closely connected with a thick "clay vein" and ten yards wide, 
crosses their openings. 

Of the following analyses Nos. 1, 2, 3, and 4 are of Coal No. 8, and No. 
5 of Coal No. 11 ; 1, 2, and 3 are from roof, upper and bottom of Mr. Brown's 
bank, No. 4 from Mr. R. Lyle's, and No. 5 from Captain Crawford's coal : 

No. 1. No. 2. No. 3. No. 4. No. 5. 

Specific gravity 1.338 1.300 1.281 1.358 1.348 

Moisture 1.00 0.90 1.10 1.20 1.10 

Ash.... ... 14.00 4.60 6.20. 6.50 2.90 

Volatile combustible matter 31.00 34.10 34.30 31.60 32.50 

Fixed carbon 54.00 60.40 58.40 60.70 63.50 

Totals 100.00 100.00 100.00 100.00 100.00 

Sulphur 6.31 2.74 2.52 4.11 0.68 

Sulphur left in coke 1.37 1.51 1.51 0.54 

Sulphur forming of the coke 2.10 2.33 2.24 0.81 

Fixed gas per pound, in cubic feet . . 3.22 3.35 3.35 3.30 3.46 

Ash Gray. Gray. Gray. Gray. Yellow. 

Coke '. Compact. Compact. Compact. Compact. Pulv 

Iron ore has been found in some localities over Coal No. 13, and was 
formerly taken out for use at the Martinsville furnace. 

On property belonging to Mrs. H. Harrison, section 28, there is found, 
one hundred and twenty-five feet above Coal No. 8, a limestone which 
seems to disintegrate readily on exposure, for at this elevation a similarly 
disintegrated rock is found on nearly every farm in the vicinity. It has 
a yellowish color, and can be taken out with a pick. Some persons have 
employed it as a marl, and found it very beneficial . The following analy- 
ses show it to be merely a disintegrated limestone, but they are obviously 
made from samples in very different stages of weathering. No. 1 was 
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made at the Agricultural Department, in Washington, and No. 2 by Dr. 
Wormley: 

No. 1. No. 2. 

Water ._ 1.18 10.00 

Organic matter 1.54 

Peroxide of iron and alumina 4.40 10.65 

Lime _ ' 8.19 

Carbonate of lime 65.06 -' 7.29 

Carbonate or magnesia 1.17 13.35 

Sulphuric acid Trace 

Phosphoric acid Trace. 

Silica and insoluble -matter 26.65 50.50 

100.00 99.98 

On Mr. D. Allen's property, section 17, there is a fire-clay ten feet below 
Coal No. 8. Samples of this clay were sent to New Cumberland, West 
Virginia, to be tested. The brick which was made is an excellent one, 
and the clay proved itself very refractory. The bed is seven feet thick, 
and may be traced ^without difficulty. The result of analysis is as fol- 
lows : 

Silicic acid 58.85 

Alumina . 24.48 

Iron, peroxide . . 3.72 

Lime , 2.05 

Magnesia 1.08 

Potash and soda l 2.32 

Water, combined 6.95 

99.45 
In the extreme north-western portion of the township Coal No. 8 is 
again seen beyond the divide upon Little Short Creek. On Mr. McKin's 
property it has been opened by Bracken and Lomax. It is there about 
four feet below the bed of the creek, and shows the following section : 

FT. IN. 

1. Coal 1 2 

2.' Clay ■„ .'...•::. 1 to 8 

3. Coal 5 10 

At this opening sound coal had hardly been reached at the time of ex- 
amination, but the upper pyrites band is measurably persistent four 
inches from the top, and there appears to be much pyrites throughout the 
bed, as far as tested. In, the tunnel a "clay vein" occurs, covering 6 the 
bed in a north-west and south-east direction, and dipping north-east. 
It is somewhat more than three feet thick. 

A short distance further down the creek the same bed is worked by Mr. 
A. H. Handel. The full section^at this opening is as follows : 
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IN. 

1. Roof-coal 15 

2. Clay .. 6-20 

3. Coal... 31 

4. Parting 2 

5. Coal . 17 

6. Parting \ 

7. Coal . .. 1. 15' 

• 65i 

Here the upper pyrites band is from eight to twelv,e inches below the 
clay, and is sometimes triple. It is persistent. The clay, No. 2, contains 
many thin streaks of coal, and, where thickest, usuall}^ contains a layer 
from two to four inches thick. The coal, as exhibited here, is of very 
fair quality, but when exposed to the we'ather it, in many portions, be- 
comes covered with streaks of copperas, and, for the most part, shows a 
decided tendency to slack. Near the outcrop the coal is beautifully irised. 

Half a mile further on, and very near the Jefferson county line, we find 
Mr. M. F. Sterling's opening. At this we obtain the following section : 

FT. IN. 

1. Limestone..., -. 

2. Shales '. 5-8 

3. Coal............ 1 1 

4. Clay 4-6 

5. Coal 2 4 

6. Parting.. '. | 

7. Coal .. 1 3 . 

8. Parting i 

9. Coal .'. 1 4i 

10. Parting.. £ 

11. Coal.". 1 -.-• 1 

12. Fire-clay ' .'. 3 

13. Limestone 3 

14. Shales and sandstone » 65 

15. Limestone and shale „ ." . . 5 . 

16. Shales. .'..... „-...., 20 

Thickness of main coal, six feet to six feet two inches. 

The roof-coal is quite good, though somewhat bony. It burns down to 
a loose, white ash, which is bulky. The pyrites band occurs eight inches 
below the clay, No. 4 of the section, but through the bed pyrites is not 
of frequent occurrence. At all of these openings we find in the center 
of the bed, both above and below the "bearing-in bench, " especially in 
the portion below, known as the "brick-coal," a very free-burning coal, 
which, on the grate, shows no tendency to cake. It is very clean, and 
suits well for blacksmithing. The lowest portion of the bed, usually one 
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foot thick, is always somewhat inferior, and generally contains a thin 
band of pyrites, together with many nodules of the same. 

Near where the old plank road leading from Wheeling to Mt. Pleasant 
crosses Little Short Creek, we find exposures above Coal No. 8 which are 
of some interest. We find there Coals Nos. 8a and 8c, but Coals Nos. 8b 
and 9 have disappeared, though their associated rocks are all present. 

Pultney Township. — The openings in Coal No. 8 are quite numerous in 
this township, but for the most part those in operation lie south from the 
railroad. Near NefPs Siding we find Kidd's mines, where much coal is 
extracted. Here the bed is slightly faulted in two places — in one, eighteen 
inches, and in the other, three feet. At three hundred feet from the en- 
trance it is crossed east and west by a "clay vein" six feet thick, which 
is struck again in a breasting three hundred and twenty-five feet from 
the main entry. The coal is from five to eight feet thick, and roofed by 
badly slickensided fire-clay, which is apt to fall. The roof-coal is thin. 
At the bottom there is a layer of cannel four inches thick, crowded with 
crushed specimens of Pleurophorus. 

The coal is dry and quite clean, containing little sulphur. It is a good 
gas coal, burns freely, but does not yield a good coke, and in portions is 
apt to clinker. - An analysis of this coal shows it to consist of — 

Free carbon „ „..._„ 61.525 

Volatile combustible matter 37.280 

Ashes 1.655 

Coke... 65.180 

At Franklin the same coal is worked at the Stewart, Ball & Meehan 
mine. Here the average thickness is five feet ten inches. On top is a 
three-inch layer of cannel, which is not persistent. The coal is very good, 
and finds a ready market at from fiYe to six cents per bushel. 

SUMMARY. 

Coal. — In this county there .are three seams of coal of economical im- 
portance. Coal. No. 10 is a thick bed, finely exposed in Warren, Goshen, 
Union^ and Flushing townships. Coal No. 8c is of value along the Cen- 
tral Ohio Railroad, from the river to where it disappears under the hill, 
about eleven miles along the railroad, while Coal No. 8 is available in 
nearly every township within the northern portion of the county. The 
amount of coal thus exposed is almost incredible. 

Along Wheeling Creek, for nineteen miles from the river, the Pitts- 
burgh (No, 8) coal lies above water-level, and its average thickness is 
more than five feet. Throughout this distance it is readily accessible on 
both sides of the creek for a mile or more, and the ravines, except in the 
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immediate vicinity of the cut, are rarely cut down to the bed, so that the 
amount of "crop," or rotten coal, is comparatively small. As the dip is 
toward the south-east, the available area north from the creek reaches 
quite into Harrison and Jefferson counties. After making all allowance 
for waste of every kind, and assuming the thickness of the bed to be 
only five/ feet, we find available for transportation, within one mile north 
and south from Wheeling Creek, more than one hundred and twenty 
millions of tons of coal. Along the Central Ohio Railroad, within eight 
miles from the river, there are, on the north side of the road, calculated 
in the same way, twenty-five millions of tons. On these two lines the 
coal can be easily reached. In the western portion of the county trans- 
portation can not be obtained readily, except along the Central Ohio Rail- 
road, where the coal is exposed for about three miles. 

It is somewhat unfortunate that, where this coal is present in such vast 
quantity, it contains impurities which unfit it for direct use in the im- 
portant manufactures of gas and iron. The ash varies from 4.6 to 8.2 per 
cent., and the sulphur from 2.19 to 4.11 per cent. Of the sulphur, a^very 
large part remains in the coke, so that it is present, in combination with 
iron, as pyrites. The coke is so compact that the experiment of washing 
the coal previous to coking might prove profitable. * This bed shows little 
variation in purity throughout the county. 

Of Coal No. 8c we have no analyses. At the time of examination no 
opening was in operation, so that no specimens could be obtained except 
from the outcrop. It is rarely worked north from the railroad, as Coal 
No. 8 is generally reached with ease. 

Coal No. 10, as a whole, seems to be somewhat superior to Coal No. 8, 
though, judging from physical characters alone, one would be led to the 
opposite conclusion. The ash varies from three to eight per cent., while 
the sulphur in no case exceeds 3.2 per cent., and in one instance falls to 
1.56 per cent. The coke every where is compact. This coal is quite as 
rich in gas as No. 8, and, owing to its lower percentage of sulphur, might 
be made available as a gas coal if facilities for transportation were afforded. 

CoaLNo. 11 is rarely of economical importance, but near Bridgeport, 
in Pease township, it yields an open-burning coal of great purity. There 
it shows only 2.9 per cent, of ash, and 0.68 per cent, of sulphur. This 
coal should prove valuable, as it can be used raw in smelting iron. 

Iron. — No deposit of iron ore, economically important, was observed in 
the county. Here and there are shales containing many nodules, but the 
quantity is nowhere sufficient to be of any value. . 

Qement. — Thef; layer of limestone immediately underlying Coal' No. 9 
every where yields a lime possessing hydraulic properties. The Barnes- 
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ville cement obtained from this rock has no superior among the cements 
manufactured in our country. This layer is present throughout the 
county, except in the north-west, and invariably presents the same physi- 
cal character. Underlying Coal No. 86, on the river, is a limestone which 
yields a good hydraulic lime. 

Marl. — The calcareous shales interstratined with the limestones under 
Coals Nos. 8b and 9 will prove useful as marls. The analysis of one of 
these has,been given (Pease township). 

Fire-clay. — The clay from below the coals is usually too ferruginous to 
be of any value. The deposit in Pease township may prove valuable, 
but the analysis is not encouraging. Clay for bricks is obtained from the 
subsoil. 

Walter— The county is well supplied with water for all purposes. 



CHAPTER LXV. 

REPORT ON THE GEOLOGY OF HURON COUNTY. 



BY M. C. READ. 



TOPOGRAPHY. 

The distinctive peculiarities of the topography of Huron county are 
apparent only after a somewhat minute and careful observation. Com- 
mencing at the north-west corner of the county, a broad and level sur- 
face of prairie, with peaty soil, modified in places by sand dunes and 
valleys of recent erosion, is a marked characteristic. This is followed on 
the north and east by other broad and higher terraces reaching to the irreg- 
ular undulations of the clay Drift of the divide. The outlines of these 
successive terraces are very irregular, and the ascent from one to the other 
so gradual, that the changes of level are often unnoticed ; the attention of 
the observer being attracted only to the large areas which mark the old 
water-levels, the difference in elevation of these being overlooked. The 
elevated land, extending from the northern divide through Townsend 
township, terminating at Berlin Heights, in Erie county, forms a high, 
promontory, which reached far out into the Lake when the land to the 
west and north-west of it was covered with water. On the northern face 
of this promontory, the successive steps of the terraces which are read 
with difficulty in most other parts of the county, are brought into close 
proximity, the record of each successive stage in the depression of the 
waters of the Lake being plainly legible, as will be seen from the wood- 
cut below. 

Terraces at Berlin Heights. 
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Each of these narrow terraces is represented in Huron county by broad 
expanses of level land, showing that they are old water plains, diversi- 
fied by sand dunes and remains of old lake beaches, and by the various 
channels excavated by the present streams. In the eastern and south- 
ern parts of the county the surface rises to a level, geologically and topo- 
graphically, above the summit at Berlin Heights, and is marked by irreg- 
gular undulating hills of the clay Drift. 

The topography is also modified by the valleys of the Vermillion and 
Huron rivers and their tributaries ; the valleys showing old flood plains, 
in places from one-half to three-fourths of a mile wide, with bluffs from 
fifty to sixty feet in height. Vermillion River has its source in Savan- 
nah Lake, Ashland county, where it connects with streams which are 
tributary to the Ohio; the valleys uniting at the divide in a continuous 
channel, now deeply filled with Drift, indicating that the drainage of 
both valleys was formerly southward. The connection of the head-waters 
of Huron River with the streams running south is not so distinctly 
marked, yet it can easily be traced between them and two valleys, one to 
the east and one to the west of Mansfield, in Richland county, where the 
drainage is also to the south. This is indeed a general characteristic of 
the streams in this part of the State, which have their origin near the 
divide, between the waters of the Lake and the Ohio River. They are 
not separated by a water- shed, and fed by springs flowing from opposite 
sides of it, but take their common origin in valleys having a northerly 
and southerly direction, and usually commence in marshes or small 
lakes, now occupying the summit of the pass. Here they receive the 
surface drainage from the higher lands on each side, which accumulates 
in the pond or marsh, and gives rise to streams flowing -in opposite direc- 
tions. The valleys of these streams are filled, with alluvium, resting 
upon Drift deposits ; and they have rocky beds only in places where ob- 
structions have diverted the stream into new channels. 

STJBFACE DEPOSITS. 

The surface deposits of Huron county afford a good illustration of the 
influence of recent geological changes in preparing a soil fitted for the 
work of the agriculturist. The underlying rocks are sandstone, argilla- 
ceous and bituminous shales, with a strip of lime rock in the north- 
western border of the county. The disintegration of these rocks in place 
would have formed a narrow belt of calcareous soil on the western mar- 
gin, next a broad, irrregular surface of tenacious clay, and over the rest 
of the county a soil of comparatively barren sand. These rocks have 
been broken up and pulverized by Nature's vast ice-plow; the finely 
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comminuted debris has been intimately mixed with that of # the granite 
of the north, and of all the intervening rocks, and the whole spread out 
over the surface of the county. - As the waters which covered the surface 
at the close of the glacial epoch receded, each of the terraces described 
above was formed, and each for a long period constituted a shore swamp, 
in which the decomposing vegetable material accumulated to form a soil 
of unsurpassed and permanent fertility. 

The materials composing the upper terraces were long subjected to the 
action of shore waves, and in places the surface is occupied by sand dunes 
and assorted gravel. The lower terrace is a broad prairie, with swampy 
muck soil. When the country was first settled, some of this was not 
sufficiently reclaimed from the water to support forest trees, but the 
greater part of it is now remarkably fertile farming land, especially 
adapted to the cultivation of corn. In a few places the prairie soil rests 
upon the bed-rock, but generally upon a heavy deposit of boulder clay, 
containing the ordinary granitic and metamorphic boulders, and also a 
great profusion of fragments of limestone; and wherever gravels are found 
a large percentage of the pebbles is derived from the limestone. Indeed, 
the Drift deposits here all contain an unusual abundance of the debris of 
the limestones. In the bed of Huron River are many large boulders of the 
Corniferous limestone. In the sand hills the cavities left by decaying 
. roots are often rilled with calcareous tufa, and crumbled and broken layers 
of the Berea grit in the quarries are frequently cemented into a coarse 
breccia by the percolation of lime water from above. Also the beds of 
water-worn pebbles are here and there cemented into a conglomerate by 
the same cause. To these facts, together with the abundance of humus 
from the old swamps which once covered the surface, we must attribute 
the remarkable fertility of a large part of the county. 

The general elevation of the level prairie land in Lyme township is 
one hundred and twenty- five feet above the lake. Here is a succession of 
remarkable sand dunes which rise to the height of thirty feet. The sand 
composing them is fine, shows irregular, waved lines of stratification, and 
rests upon peat. These sand hills were formed, as was much of the main 
sand ridge of the county, by wind and wave action along the lake shore, 
and on the margin of a shore swamp caused by this barrier, in which 
vegetable debris accumulated for a long time. The swamp soil in many 
places contains abundant remains of corniferous trees, and extends under 
the dunes and the sand ridge, because the sand was drifted back from the 
beach over it. The north and south bases of the ridge and sand hills 
have the same elevation above the lake. The north side of the .ridge 
exhibits the irregular, winding outline of a lake beach, while on the 
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south it is usually "bordered b y irregular, billowy dunes of sand— the? 
ridge, apparently, formed by the waves, the dunes by the wind. Pre- . 
©isely the same results are now produced by the combined action of the* 
waves and wind where low, swampy land' extends to the lake, and the 
shore is bordered hj a sand beach. 

The following section,, near the Norwalk water- works, wiir exhibit the 
relations of the same ridge to- the underlying clays of the drift i 

FT. 

1. Saudi ™-'-.. - 40 1 

2. Yellow clay, with irregular Hocks of Mae- elay r snrromided with a yel- 

low oxydised shell--. ... 20* 

& Sand, with a profusion of Yertical columnar concretion^ at the Jbottom, 

passing into yellow clay .. , 10 

'4- Blue clay, finely washed;, compact,, mingled with sharp, fete 'gravel, the 
whole cut by vertical obliqpe, and horizontal seams — the greater 
part vertical — Med with; yellow, silicxous clay, cemented into rock . . 2$ 

The partings in this blue clay vary in thickness^ from that of paper to 
cme-eighth of an inch r and are so finely cemented, that where the elay is? 
washed away by the rains, they resist the erosion, and project from the 
bank from three-fourths* of an inch to- one and a half inches. The 
cementing material is iron r brought down from the clays above,, and the 
fissures are apparently cleavage seams, produced by compression. 

A few rods to the north of this locality, the well for the Norwalk 
water-works was sunk in the valley, and commences on a level with the 
bottom of the bluff, of which the section is given above; The material® 
passed through were— 

BT. 

1. -Yellow drift clay, passing, into Wute elay „ -„..„. „«...„ „„.,...,... 17 

2. Gravel to bottom 5 

The fragments of rock thrown out in the excavation, were principally 
granite, green stone, corniferous limestone, and Huron shale. Near the 
bottom of the blue clay, in this well, was obtained the remarkable spheri- 
cal concretion originally from the Huron shale, one side of which was 
planed off and striated by glacial action, which is figured and described 
by the Chief Geologist, Prof. Newberry, in the first chapter of volume 
one. It was obtained seventeen feet below the surface of the valley, and 
one hundred and seven feet below the base of the sand ridge at Norwalk, 

There is ordinarily no such accumulation of drift material beneath the 
sand ridge, as is indicated above. West of Monroeville, the ridge is m 
regular, well marked beach line, rising about ten feet above the plain at 
the south of it 7 and fifteen feet above that at the north. On the south 
side, are the irregular dunes mentioned above, and on the north? a wide 
stretch*of level prairie land. 
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The ridge is here largely composed of the debris of trie Huron shale, 
which is often found in bed, a few feet beneath its base. The soil on each 
^side is clay, mingled with a peaty, black mold, indicating a wide extent 
of shallow water resting upon the shales and their clay debris, which 
gradually passed into the condition of a swamp, ultimately filled with 
the swamp vegetation, and slowly drained by the subsidence of the lake. 
The most abundant forest trees on this soil, are yellow and swamp-oaks. 

West of Monroe ville, at " Four Corners," the ridge becomes less •con- 
spicuous, but maintains the same elevation, the marginal swamp of the 
old lake haying been here quite shallow. Beyond this, to the limit of 
the county, the ridge has an elevation of only from ten to fifteen feet 
above the level plain, which stretches away to s the north of it. At a 
point near where the Belle vue road crosses the county line, the lime- 
stone rock, in bed, maybe seen cropping out of the sand ridge, indicating 
.a low rock bluff, formerly the shore of the lake, which the waves have 
tmried beneath the sand. Where the ridge does not rest upon the bed- 
rock, the materials below it are here fifteen to twenty feet of siliclous, 
blue clay, with abundance of granite boulders and pebbles, and fragments 
of shale, with quicksand below., resting upon the rocks, &nd in which a 
supply of water is reached by w^lls. 

While the great body of this level land, reclaimed from the old swamps. 
Is exceedingly fertile, there is a t remarkable exception in a large tract 
north of Monroeville, and extending into Erie county, to which my at- 
tention was called some years before the survey was authorized. The soil 
Is a fine, black, peaty mold, presenting nothing to the eye to distinguish 
it from the productive corn lands surrounding it. It was cleared and put 
finder cultivation, upon the supposition that it was of equal value with 
the adjacent lands; but it refused to tolerate grass, or corn, or any valua- 
ble crop. Here and there an apple tree sprang up, spontaneously seeded, 
and grew vigorously; but the principal crop was a small one — a light 
growth of weeds. The effort was made to ameliorate a part of it by more 
thorough drainage, and ditches were opened through it, at considerable 
expense; yet the land was nothing bettered, but rather grew worse. 
The soil is comparatively thin, the bed rock coming near the surface; 
but equally thin soils, in other places in the neighborhood, are produc- 
tive, and I am confident this is not the real cause of its infertility. A 
washing of the soil showed, with litmus-paper test, a decided acid reac- 
tion, and selected specimens gave the taste of acid when touched by the 
tongue. The vegetation, also, indicates the presenee of acid. The soil 
has every "element of fertility, and there can be little doubt that this 
deleterious substance is the sole cause of its .sterility. If this is so 5 it 
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only remains to inquire what is the origin of this acid 3 and how it can 
be removed from the soil, or have its injurious properties neutralized. 
The underlying rock is the Huron shale, which is filled with nodules and 
concretions of the bi-sulphide of iron. Wherever this is exposed to the 
joint action of air and water, it is decomposed, the sulphur set free, and ? 
uniting with the oxygen of the air, produces sulphuric acid. These 
changes are facilitated by cultivation, and by more perfect drainage of 
the soil, so that the steps taken to improve the soil only aggravated the 
evil. If this is the cause of the difficulty , the remedy is easily found— 
a generous dressing of ashes, or of quicklime, will be sufficient. The 
lime, uniting with the acid, will form sulphate of lime, or " plaster," of 
itself a good fertilizer. The alkali must be well mixed with the soil y 
and the application may have to be repeated, until all the pyrites within 
reach of atmospheric influences, has decomposed, and yielded up its sul- 
phur. In a similar case, in Trumbull county, a single application, made 
some ten or twelve years ago, was sufficient to neutralize the acid, and 
no repetition of the remedy has been required. The amount of lime 
needed can only be learned by experiment. As the railroad, from San- 
dusky, where there is an abundance of limestone, passes directly through 
these " bad lands," they can probably be rendered productive at compar- 
atively little expense. 

East of Norwalk the sand ridge has a gently waving contour on the 
north, and is bounded by a broad water plain, except as modified hy 
recent erosion. On the south it is very irregular in its outline, the bil- 
lowy round dunes being of varying height and form, and often extend- 
ing a long distance from the ridge. The materials of the ridge are, at 
the top, finely washed sand, resting upon gravel, with a profusion of 
granite bowlders, and below this, bowlder-clay or bed-rock. This is. the 
only well-marked and continuous sand ridge in the county, a winding 
highway, thrown up by the action of the waves, resting in places directly 
upon the bed-rock, in others upon the coarser materials of the Drift clays^ 
sometimes burying beneath it the debris of the old shore swamps, and at 
others extending over chasms one hundred or more' feet in depth, filled to 
the general level with drifted material. The deep ravines in the bedrock, 
now filled with Drift, and the general contour of the rock surface here and 
in other parts of northern Ohio, indicate a peculiar topography before the 
period of the Drift, viz., a broad expanse of rock surface, disintegrated in 
places sufficiently to form a soil fitted for the support of forest trees, with 
a net-work of deep channels, which are now filled with Drift, but which 
largely determined the location of the present lake chains and river courses* 
Granite bowlders of various sizes may be occasionally seen projecting 
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through the sand of the ridge and through the peaty marsh soil between 
the ridge and the Lake, presenting an appearance of having been 
dropped from floating icebergs. About one mile south-west of Monroe- 
ville a granite bowlder eight and a half feet long and five feet in breadth 
projects four feet ten. inches above the black mould of the prairie soil; 
others somewhat smaller are found here and there, and in places the sur- 
face is thickly dotted with them. Careful examination was made, to de- 
termine the question whether any or all of these were dropped after the 
surface had assumed its present form. Many bowlders were found on the 
sand ridge presenting such an appearance as suggested the inference 
that they had been dropped upon the ridge, but an examination in every 
cage, where it was certain that they had not been moved by human 
agency, showed that they were still resting upon the rock, or upon the clay 
or gravel underlying the ridge, so that instead of resting upon the sand, they 
are only partly buried by it. All the well-marked terraces at Berlin 
Heights have bowlders scattered over them— the lower terraces showing 
them in the greatest abundance — indicating that they were all a part of 
the original Drift, cut away into terraces by the wave action, which 
would naturally leave the bowlders as they are now found. On the prairie 
soil, north of the ridge, bowlders are scattered here and there, and in 
places the surface is profusely set with them; but they protruded from 
the soil in the greatest abundance where the underlying rock or bowlder- 
clay came nearest to the surface. During a long search, prosecuted for 
the express purpose of settling this question, not a single bowlder was 
found in its original bed which was not resting upon the rock or the 
bowlder-clay. Every fact thus far observed tends to the conclusion that 
all of the bowlders were dropped before the sand ridge and the prairie 
soil was formed; but near the south-west corner of Berlin township, in a 
primitive forest, composed mainly of large oaks, a great number of bowl- 
ders was discovered resting upon the undisturbed vegetable mould. 

Many of these were lifted out of their beds, and the soil explored to a 
considerable distance below them. It was found to be pure vegetable 
mould, extending apparently to the depth of several feet. Certainly 
every bowlder examined here, rested in and upon this black mould, and 
the inference seemed at first sight inevitable that they had in some man- 
ner been dropped upon it. A more careful study of their position and char- 
acter, however, leads to the conclusion that these also originally constituted 
a part of the floor of the old swamp, and were deposited in or upon the 
bowlder-clay covered by it. They are now strictly superficial, resting on 
the soil, very slightly embedded in it I If they were dropped upon the 
surface of the swamp, this must have occurred when it was covered with 
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a depth of water sufficient to float large icebergs loaded with the rock 
fragments, and when the muck bottom, long soaked with water, was a 
soft, oozy, carbonaceous mud, into which a rock, when falling, would be 
deeply buried. They are altogether too superficial to admit of the con- 
clusion that they were thus deposited. They are also all of peculiar 
shape, none of them approaching a round or spherical form, but are com- 
paratively thin, with broad, flat surfaces. My conclusion is, that they 
were lifted from the bottom of the old marsh by the growth of plants, and 
that the carbonaceous soil accumulated beneath them. The modus 
operandi was probably this : the roots and rootlets of trees and shrubs 
once spread in a complete net-work on the surface of the bowlder-clay, 
and insinuated themselves under all the flat rocks resting upon it, As 
they increased in size, these roots and rootlets slowly lifted the blocks of 
stone, making the intrusion of other roots more easy, all by their ulti- 
mate decay leaving a thin layer of humus between the rock and its old 
bed. No roots would pass over it to bind it to its place, but their com- 
bined growth and decay beneath it steadily lifted it upward, so that the 
accumulation of vegetable debris under it kept pace with that in other 
parts of the swamp. Spherical or rounded rocks were probably too 
deeply and firmly imbedded in the clay to permit the roots to insinuate 
beneath them, and so lift them from their beds, and no such forms are 
found upon the surface. 

The brick and stone sidewalks in our cities and villages, when they 
surround trees, are lifted above the general level by the same means; 
and a tree planted upon a level lawn will in years become the center of 
a gentle mound, not by the accumulation of material upon the top of the 
soil, but by the roots lifting the turf upward through the steady pressure 
occasioned by their growth. 

Since these observations were made, and this conclusion reached, my 
attention has been called to a brief notice of two papers by Mr. Thomas 
Median, read before the Philadelphia Academy of Sciences, on the "Influ- 
ence of the Growth of the Roots," and the "Action of Frost in Elevating 
the Trunks of Trees." There can be little doubt that the trunk of a tree 
may be, and often is, lifted bodily upwards by the growth of the roots 
when they rest upon a rock surface, or any material as unyielding as 
bowlder clay, and that frost may aid somewhat in this elevation; but 
my observations do not tend to the conclusion that the top root serves 
in any respect as an anchor to resist or counteract the action of the frost, 
but that it aids very materially in its action. Seedling trees of the first 
year are often lifted entirely out of their beds by the action of the frost, 
and from this cause very many perish the first spring after planting. 
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When horizontal roots are well developed the tree is safely anchored, and 
is in no danger of being thrown out by the frost. So the stumps of dead 
trees remain undisturbed by the frost until the horizontal roots have 
rotted away. After that those having large top roots are rapidly lifted 
out of the soil by the action of the frost. I have repeatedly seen such 
swamps, with the remains of the horizontal roots two and three feet 
above the surface, and others that had fallen down, having been com- 
pletely lifted out of the ground by the action of frost. In the elevation 
of these bowlders the frost may have had some influence, but it was 
probably slight. It is not necessary to assume that the trunks of the 
trees were here elevated by the growth of the roots, though it is proba- 
ble that they were. If we may assume the fact that the horizontal roots 
would pass under these bowlders, and maintain their normal growth 
under the pressure, their slow and steady elevation would follow as a 
necessary result. 

Eemains of other sand ridges than that described can be detected in 
other parts of the county. Between Norwalk and Olena, on the line 
which separates Bronson and Hartland townships, the surface presents 
to the eye the appearance of a broad, level plain of rich sandy loam, 
but it rises imperceptibly to the height of two hundred and fifteen feet 
above the sand ridge at Norwalk, or three hundred and sixty feet above 
the Lake. This originally supported a dense forest of oak, hickory, black 
ash, elm, etc. About one mile east of Olena a long, sandy and gravelly 
ridge rises to the height of three hundred and ninety- five feet above the 
Lake. It has a nearly north and south direction, sloping on the west 
gradually to the general level of the plain, and descending abruptly to 
it on the east, the top being thirty-five feet above this general level. 
The materials here have been assorted by the waves and wind in the 
same way as those of the northern ridge. 

Near the north-east corner of Hartland township there are also the 
remains of another sand ridge, fifty feet lower than the last, which has 
suffered much from erosion, and is cut up by very irregular valleys lead- 
ing down to the west branch of Vermillion River, exposing the coarse 
Drift below, with many large striated bowlders. 

In the western part of Fitchville township a long, sandy ridge, trend- 
ing nearly north and south, rises in the highest parts to four hundred 
and twenty- five feet above the Lake, rising ten to fifteen feet above the 
level land to the east, and twenty to twenty-five feet above that on 
the west. The land to the north-west of this is a plain, diversified by 
irregular sand ridges and dunes descending gradually to a lower level, 
and marking the gradual descent of the waters of*the old lake. On these 
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ridges the timber is largely beech ; on the lower land, oak, elm, black 
oak, etc. 

The surface Drift in other parts of the county presents. a great variety 
of features, a few of which may be briefly noticed. In Peru township 
the bed of Huron river is about one hundred and thirty feet above the 
Lake, the bluffs generally composed of modified Drift — a gravelly clay 
loam, with the debris of limestone rocks abundant. These bluffs rise to 
the height of from one hundred and eighty to two hundred feet above the 
Lake, and are much modified by surface erosion. Receding from the river, 
the surface rises to two hundred and twenty feet above the Lake, being 
undulating, much eroded and presenting no appearance of a water plain; 
soil rich in lime and humus. 

At Greenfield Center the barometer marked an elevation of two hun- 
dred and ninety feet above the Lake. The surface of most of the town- 
ship is covered with irregular undulating hills of gravel and Drift. 

The following is a section of the Drift banks of the branch of Huron 
River, west of Steuben : 

FT. 

1. Modified Drift, composed of stratified sand and clay, with delbris of 

granite, limestone, and local rockj — 25 

2. Gravel -.1 5 to' 6 

3. Blue boulder clay, unstratified „ „ 12 

Westward the surface is a broad table-land, rising to the height of 
three hundred and forty feet above the Lake, with irregular valleys of 
erosion, and continuing to the west line of the county. The rock forma- 
tion is deeply buried under the Drift. 

Near the center of Townsend township, the following section of the 
Drift is disclosed in sinking wells : 

FT. 

1. Soil.....;.. ■......„.:. .-. 2 to 3 

2. Boulder clay. 4 to 12 

3. Laminated clay with thin layers of gravel 2 to 6 

4. Coarse water-hearing gravel, the thickness of which is not ordina- 

rily ascertained. 

The lowest stratum yields an abundant supply of excellent water, 
which in places rises to the surface and flows in a steady stream from the 
mouth of the wells. Water obtained above this horizon is of poor quali- 
ty, rendered impure by the minerals contained in the Huron shales, the 
debris of which are largely mingled with the Drift. 

In Greenwich township the north and south center road, south of the 
Cleveland, Columbus, Cincinnati and Indianapolis Railroad, passes over 
level clay lands at an altitude of four hundred and eighty-five feet above 
the Lake, presenting the appearance of a broad water-plain, and resem- 
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bling in all respects the heavy clay lands in north-eastern Ohio, which 
are underlain by the Cuyahoga shales. Large elms are also a character- 
istic of the forests here. This surface, though apparently level, slopes 
uniformly and somewhat rapidly to the north, so that at the northern 
part of the township it is only three hundred and eighty-five feet. above 
the Lake. The indurated rocks are here deeply buried beneath the 
Drift which fills the broad, deep channel formerly connecting Vermillion 
River with the head waters of the Mohican, and Ashland county. 

GEOLOGICAL STRUCTURE. 

The geological structure of the county is easily made out, and com- 
prises simply the Upper Devonian and the Lower Sub-Carboniferous 
rocks, of which the following is an approximate general section : 

Ft. 

1. Cuyahoga shale 100 

2. BereaGrit 50 to 75 

3. Bedfordshale .40 to 50 

4. Cleveland shale '. ,. 15 to 30 

5. Erieshale.. 15 to 32 







Hamilton group 10 to 15 

Corniferous limestone 50 

The exposed strata show evidences of much greater disturbance and 
displacement than I have observed elsewhere in the State. Sharp syn- 
clinal and anticlinal axes are visible in a majority of the rock exposures 
above the Huron shales. These are most conspicuous in the Berea grit, 
and will be more specifically described in connection with that deposit. 

CUYAHOGA X HALES. 

About one hundred feet of the lower part of the Cuyahoga shale under- 
lie the south-eastern part of the county. This formation is frequently 
exposed in the banks of Vermillion Eiver and its tributaries, where the 
harder layers are quarried for local use, and furnish building stone of 
fair quality. The rock is a compact, fine-grained sandstone in rather 
thin strata, containing what the quarrymen call turtle-backs. These show 
contorted lines of cleavage, which cause the rock to break up in rounded, 
flattish masses, bearing a rough resemblance to the animal which has 
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given them this name. This peculiarity is more decidedly ^exhibited 
in the Bedford shales of the county, as some of the sections hereafter 
given will show. The dip of the strata is irregular. At the quarry 
worked by W. E. Starr, south of Clarksfield village, along the line bear- 
ing south 60° east, the rock dips to the north 11°. Fifteen rods north the 
dip is 7° in the opposite direction. Half a mile west of this locality, 
in another branch of the Vermillion, the dip is as represented in the 
subjoined wood cut: 

Anticlinal and Synclinal Arches in Berea Grit. 

Dip 8° U., 40° E. Dip 13° S., 40° W. 




144 ft. 



Following the above exposure toward the east, we find the flexure 
indicated below : 




The lines of fracture are substantially parallel with the line of strike 
Here, as elsewhere in the county, this disturbance is superficial, not in- 
volving the deeply buried rocks, and is the result of lateral thrust, the 
action of that slowly moving, resistless force, which has broken up and 
displaced nearly all the surface rocks of the county, and has crushed to 
the center the high rock hills in the counties further north. 

Just north of New London township, in Ashland county, this super- 
ficial disturbance of the strata is shown in an exposure of the Cuyahoga 
shales near the north and south center roads. There the soft, flexible 
shales are crowded up, as represented in the figure given below, until 
the strata incline at an angle of 45°. They were becoming level again, 
however, at the west, and the disturbance evidently involves the super- 
ficial strata only. 

Fielded Strata op Cuyahoga Shale. 
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Berea Grit. 

This important quarry rock covers much of the county, but its value 
is greatly impaired by the local disturbances mentioned above. 

At Rattlesnake Run, in Norwalk township, an exposure of the Berea 
and the rocks below gives the following sections : 




Sy^^^S^fflS^s^4s^ i ^g^wis^^^ 3. Blue shale 6 " 1 

a^^^t^^vw^ri^wJTOrtj;^ 4 - Black shale 2 " I Cleveland 



'^^^^^^^^^^^^^^^^^^^m 



iSfS^M 1 » Drift, ^-^ fragments of Berea Grit. 

^^^^^^^^ 2. Black shale, containing a 
PMBzSMgMm mass of Berea Grit ...... 30 feet . 









X^_ir^r^]i!!Zl X^ Erie shale 32 

;^j ff?3 r - ^?fZ^^ • Blne ar S^» shale, with hard bands. 



^^^^ ^ksss^Js^S^^^ ^^^ 



5. Blue shale 6 " f shale. 

6. Blackshale 2 " J 



9. Huron shale. 



Here the Bedford shales are entirely wanting ; the Berea grit is crushed 
and broken, and rests in a narrow trough of the Cleveland shales. This 
is not an old channel, cut out before the deposit of the Berea, but was 
excavated by a part of the Berea which in a measure resisted the crush- 
ing force of the ice, and was pushed forward by it, until it had excavated 
the channel in which it now rests, dipping southward 3.0°. The Cleve- 
land shales on each side immediately adjoining the Berea, dip toward it, 
but at a short distance from it dip in the opposite direction, showing that 
they were pushed outward and " buckled" slightly upward by the lateral 
pressure. 

At Jefferson's quarry, near the town line at the north-east corner of Town- 
send, on a long ridge running north and south, the surface of the Berea 
is two hundred and seventy-five feet above the Lake; the dip is south- 
westerly 17° ; the line of strike north 67° west. The upper layers only 
are exposed; these are thin, but strong, and less broken than in most 
places in the county, indicating that here good quarries could be opened. 
A half mile further north, the dip is 15° ; the surface marked with glacial 
striae, bearing north-east and south-west At Mr. Milliman's quarry, near 
the north-west part of Townsend, the dip of the Berea is 20°. South and 
south by south-west the stone is of good quality ; glacial striae north-east 
and south-west. East of the last two exposures, and on the east bank of 
the Vermillion, the surface of the Berea is twenty-five feet below the 
last. Fifteen feet of the rock is exposed in large massive blocks, nearly 
horizontal;/but dipping slightly indifferent directions. These blocks 
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have been undermined and dropped below their proper horizon ; glacial 
striae on their surface south 35° east. 

Near Plymouth village, the Berea crops out on the banks of the stream, 
showing massive rock about twelve feet in thickness, nearly horizontal, 
and of good quality. At Edgar Bovier's quarry, just east, of the village, 
the rock is in thin horizontal layers, becoming thicker as the opening is 
carried downward; color, grayish blue, many of the layers affording a 
sharp grind-stone grit. Here, and at openings further north on the river, 
streaks of coaly matter, derived from plants, are not infrequent in the 
Berea. The rock is here unaffected by glacial action, but the disturbance 
becomes very marked further down the river. At G. Graham's quarry, 
in Greenfield township, the rock dips 13|° south-westerly, with the line 
of strike south 35° east, is in very even layers, all finely ripple-marked, 
some with that puzzling mammary surface, probably caused by the action 
of eddies where " two seas met "on the old ocean shore. Following down 
the stream the dip increases in fifty rods to 37^°, then diminishes to 10J°, 
increasing again till the layers become almost vertical (standing at an 
angle of 75°), with the line of strike south 29° east. 

The following is a section of the Berea grit and the rocks exposed 
below it at this place : 



1. Drift. 

2. Berea, evenly bedded - . 

3. Turtle-backs - 

4. Sandy sbale, alternating with argillaceous shale.... 

5. Evenly bedded sandy shale 



^^^^^^^^^^ 6. Argillaceous shale, with bands of hard rock. 




Ft. 

25 to 30 

3 

6 

8 

25 



7. Turtle-backs, in three layers ....... 8 to 10 

8. Evenly bedded shale 8 

9. Turtle-backs, in soft argillaceous shale 3 

10. Shaly sandstone, waved and ripple-marked 20 

11. Hard sandstone, with thin layers of soft shale 5 to 6 

12. Blue black shale - 20 

13. Shaly sandstone - 2 

14. Argillaceous shale - --- 15 
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For a few rods below this exposure the bed of the stream and bluffs are 
composed of Drift, mainly' the debris of local rocks, the first rock seen 
beyond being that mentioned above, inclined at an angle of 75°, and 
standing like a dike directly- across the bed of the stream. 

The character of the Drift banks is indicated by the following section 
of the bluff at this dike : 

Ft. 



Yellow clay and gravel ..„ 8 to 12 




Blue clay and gravel . 



12 



Debris of the "turtle-back" rock with Drift pebbles. 



This u turtle-back," or pudding rock, is a very peculiar formation, 
composed of a mass of indurated mud-balls, sharply separated from the 
including strata with the internal structure of the slag of a smelting fur- 
nace. If a mass of thoroughly worked, tenacious clay could be slowly . 
pushed forward over a gentle slope, constantly folding upon itself in the 
manner in which the slag flows from a furnace, a structure very similar 
to that found in these strata would be produced. Studied at this point 
alone, where their peculiarities are the most marked, an explanation of 
the mode of their formation is very difficult.* 

Following the stream still further downwards, the rock disappears both 
from the bed and bluffs of the stream, first reappearing near the little 
village of Maxville, where it has a slight dip to the north which soon in- 
creases to 19°. A little north of this, after passing a fissure in the rock, 
the dip is 13J° north 60° west. Still further north, near the west line of 
Bronson township, a rock exposure at the bridge, over Huron River, ex- 
hibits another phase of this general disturbance. 

The following is a profile of part of the exposure : 



A— Sandstone of Bedford shales. 

33 — Cleveland shales. 

C— Claj and debris of Erie shales. 




* In the valley of the Cuyahoga, on the same horizon, the rocks exhibit a slight ap- 
proach to this structure, and it is there apparently due to sea weeds. It would seem 
that in this locality a mass of fucoid plants, rolled and tumbled by the waves, were 
spread upon the surface and buried under a deposit of clay and sand, which, when har- 
dened into rock, has retained the irregular, distorted, internal structure thus given to it. 
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The sandrock A is but little broken, the layers all retaining their 
proper positions. The shales B are somewhat distorted, but the laminae 
are nearly horizontal. C is the crushed and pulverized debris of shale, 
showing that the whole mass of the rock A has been pushed bodily from 
its position, grinding up the material beneath it, till it has taken on the 
appearance of glacial drift, but is composed wholly of the debris of the 
rocks below A. The mass A is some eight to ten, feet thick, and is ex- 
posed for several rods in the bluff, with no indications that it has been 
moved from its native bed, except the character of the material beneath 
it. 

At Cole's quarry, one and a half miles south-east of Norwalk, the Berea 
is only two hundred and five feet above the Lake, and in its position and 
surroundings affords a remarkable illustration of the superficial disturb- 
ances which prevail over a large part of the county.^ The rock is in thin 
evenly-bedded layers, dipping 27° south-easterly, the line of strike being 
north 22° east. Directly north some fifteen or twenty rods, and on the oppo- 
site side of a small stream, the black shale is in position at the same level ; 
the strata horizontal and undisturbed. About t^o rods north, and a little 
east of the quarry, the Bedford s'hales are exposed, dipping south about 
27°. North from the last, and on the opposite side of the stream, a bluff, 
twenty- five feet high, shows a mixture of Erie and Bedford shales. The 
following sketch will show the relations of these different rocks: 

Bluffs at Cole's Quarry, Norwalk. 




A— Quarry in Berea grit, dip 27°. 
BB— Black shale, horizontal. 
0— Bedford shales, dip 27°. 

D— Bluff of Erie shales much disturbed, dip irregular, with the '• turtle-baoks " of the Bedford 
shales as in the figure be,low. 
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Broken Strata of Erie and Bedford Shales. 




The mass of the bluff is of Erie shale, with the hard bands which it 
contains broken up and tilted, but not removed from their connection 
with the including strata with which they are still in contact. The irreg- 
ular masses BB are " turtle-backs " of the Bedford shales buried in the 
mass of the Erie. 

All these outcrops of rock occupy now substantially the same topo- 
graphical level. The Erie shales alone are in their original beds. All 
the others have been disturbed and tilted, pushed out of their beds, and 
carried to a lower level by the ice. 

In the immediate neighborhood, the Berea is exposed in several places 
dipping in various directions, and varying from 20° to 40°. These dis- 
turbances have left the Berea here resting on the Cleveland shales, and 
have so broken up and crushed the strata as to greatly impair the value 
of the quarries in the county. In a few places, even where the rock is 
tilted up to quite a sharp angle, the strata are still entire, and excellent 
rock can be quarried. At many of the openings, the broken, worthless 
rock largely exceeds that which is suitable for building purposes. 

BEDFORD SHALES. 



The section on page 303 exhibits the general character of the Bedford 
shales in this county. They are exposed only in the different branches 
of the Huron and Vermillion Rivers. Where undisturbed, they range 
from forty to seventy-five feet in thickness, and consist of hard, fine- 
grained sand-rock in their layers, alternating with thinner bands of 
argillaceous shales ; the thicker strata of the sand-rock are frequently com- 
posed of a mass of the peculiar contorted rock called " turtle-back," ren- 
dering it quite worthless. Sometimes, however, this formation yields a 
fair building stone. In places where quite a heavy bed of the Berea con- 
stitutes the surface rock, these shales are entirely wanting, the'"Berea 
resting upon the Cleveland shales. 

' 20 
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. CLEVELAND SHALES. 

These have the ordinary characteristics of this formation, as described 
in the reports of the northeastern counties of the State, differing mate- 
rially only in two particulars. The deposit is thinner here, varying 
from fifteen to thirty-two feet at the points where measurements could be 
obtained. 16 also contains less carbonaceous matter and more iron, pass- 
ing into the red shale which gives its name to the Vermillion River, and 
furnished an inexhaustible supply of " war paint " to the native inhabi- 
ants of the region. The Cleveland shale rests upon the 

ERIE SHALES. 

The largest measurement which I have obtained of these shales in the 
county is thirty-two feet. They present characters similar to those 
shown in the valley of the Cuyahoga, Chagrin, Grand and Ashtabula 
River, i. e., are composed of soft, argillaceous, bluish shales with hard cal- 
careo-silicious brands, a few inches in thickness. 

The great changes in x the thickness of this formation, and its position 
between the two beds of carbonaceous shales are of interest, as showing 
the topography of the region, and the changes of level at the time of the 
introduction of the carboniferous vegetation of the Coal Measures! 
These two deposits of carbonaceous shales are as well-defined, and as 
easily distinguished from the including strata, as beds of coal. They 
may in one sense be called coal, containing from eighty-five to 'ninety 
per cent, of ash, and having an origin similar to that of true cannel 
coal. Carbonaceous matter from the vegetation of shore swamp or the 
fucoids of a vast inland sea, finely comminuted, was deposited in still * 
water and mingled with the argillaceous mud of the sea-bottom. The 
fine homogeneous material of which the shales are composed indicate 
their deposition from quiet water ; and the wide range of the formation, 
as well as the remains of huge fishes which it contains, forbid the idea of 
its having accumulated in shallow swamps. Whatever may have been 
the conditions under which the Huron shales were formed, these condi- 
tions were abruptly changed ; and the epoch was followed by long con- 
tinued intervals, in which the growth and deposit of this carbonaceous 
matter was interrupted. 

A section of these three formations extending from Huron to Lake 
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and Ashtabula counties, where borings for gas wells have given accurate 
measurements of the Erie shale, would be as follows : 

Profile Section Showing Eelations of Cleveland, Erie, and Huron Shales in 

Northern Ohio. 
"West. East. 




A — Cleveland shale. 
B — Erie shale. 
C — Huron-shales. 

The included Erie shales measure fully twelve hundred feet in Lake 
and Ashtabula, and not over thirty-two feet in Huron county. A simi- 
lar thickening up of the strata between the Huron shale and the Coal 
Measures is shown as explorations are carried south-ward along the west- 
ern margin of the coal fields, indicating a long continued and great sub- 
sidence to the south and east of Huron county, after the deposit of the 
Huron shales. This subsidence was so general and rapid as to prevent 
the growth of vegetation, except fucoids, and to afford deep water in 
which molluscous animals were abundant. This state of things con- 
tinued until the ushering in of the true coal period. 

HURON SHALE. 

These are highly bituminous black shales having somewhat the ap- 
pearance of impure cannel coal, containing in places the remains of 
plants accompanied with thin films of true coal. They also frequently 
include thin strata of blue argillaceous shales containing very little 
bituminous matter. Spheroid, and in the lower part of the Huron 
shales, elongated concretions are very abundant, varying in size from a half 
inch to fifteen feet in diameter. The smaller ones are composed almost 
entirely of pyrites, the larger one of impure carbonate of lime. These 
latter ordinarily show vertical lines of fracture and sometimes well- 
marked horizontal lines of stratification. Fissures in them are frequently 
filled with crystals of sulphate of strontia or of lime. A nucleus is 
ordinarily found at the center, sometime organic, but oftener miueraL 
The shales are so highly charged with sulphur and potash that in ex- 
posures protected from the rain an efflorescence of alum is sometimes 
seen three-fourths of an inch in thickness; and occasionally a nearly 
pure sulphur of equal thickness may be observed. 
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A satisfactory measurement of the thickness of the Huron shales could 
not be obtained in the county ; but from the reported boring for water in 
the machine shops in Norwalk, I estimate it at not less than seven hun- 
dred feet above the top of the nearest exposure*of the Cleveland shale. The 
tubing was driven at the machine shops ninety-nine feet through sand 
and clay before striking rock. The well was sunk to a depth of eight hun- 
dred feet from the surface without reaching limestone, and " most of 
the way in black shale." Near the bottom, a plentiful supply of clear 
sparkling water was obtained, but having an offensive odor. This is 
characteristic of all the water in the county which percolates through 
these shales, and I presume that from the Norwalk well was obtained 
from the bottom of the formation. Deducting one hundred feet for the 
aggregate thickness of the Cleveland and Erie shales, which is certainly 
enough, we have seven hundred and fifteen feet as the thickness of the 
Huron. This is much greater than the reported thickness, but is not too 
great, unless there is an error in the reports of the well-boring. I regret 
that no written record was kept of the drilling. 

Since the field-work of the county was completed, specimens of so- 
called coal found in these shales have been sont me for examination. 
They consist of flat pieces of carbonaceous matter minutely fissured, and 
the fissures filled with thin plates of sulphate of Baryta. The nature 
and origin of these deposits are easily understood. The Huron shale is 
the great oil producing rock of eastern Ohio and western Pennsylvania. 
The slow distribution of the bituminous matter in it has resulted in the 
production of gas and petroleum, which along the outcrop of the strata 
have steadily escaped. The petroleum flowing into a fissure in the rocks 
where it was retained, has parted with its volatile matter, leaving a 
residuum of asphaltum or Albertite which by continued desiccation has 
become minutely cracked and the fissures have been gradually filled 
with barite. Such deposits afford no proof that "the geologists have 
been mistaken," and no encouragement whatever to the hope that a 
valuable deposit of coal may be found outside of the " Coal Measures." 
True coal in very thin laminse is occasionally found in this shale, and in 
all the formations between it and the Coal Measures, land plants seem 
to have flourished under favorable conditions during the time of the 
deposit of all the upper Devonian, and the sub-carboniferous rocks. 
It has left its record in plant impressions, and in isolated thin films 
of coal which may be found on almost any horizon of these rocks ; but if 
taken as indications of the presence of workable deposits of coal, they 
will unquestionably lead to disappointment. 
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HAMILTON GROUP. 

This important group of limestones and shales of the New York geolo- 
gists is here represented by a thin and unimportant deposit of bluish 
yellow marly limestone. This is quite soluble, and therefore much honey- 
combed and eroded at its points of exposure. Were it not for the profusion 
of Hamilton fossils contained in it, this would be regarded as the upper 
part of the Corniferous limestone, upon which it rests. It is apparently 
only from ten to fifteen feet in thickness, in thin layers, containing a 
profusion of crinoid stems, and its outcrops in this county afford no ma- 
terial for adding any thing to the description given by Prof. Newberry 
in the, first volume of this report. 

CORNIFEROUS LIMESTONE. 

This formation contributes the surface rock at Bellevue, and a small 
territory adjacent in the north-west part of the county. Two and a half 
miles north of the village, and on the county line, it is covered with only 
from eighteen inches to two feet of soil, and has been exposed in a quarry 
to the depth of eight feet. The rock is in thin layers, hard, compact, 
highly fossiliferous, and presenting the ordinary characteristics of the up- 
per layers of the Corniferous at Sandusky. Its surface is thirty feet above 
the railway at Bellevue. South from this point, and three-fourths of a mile 
north of the south line of Lyme township, it is struck as the first rock in 
sinking wells at a depth of 12 feet from the surface. Still further southland 
west* of Weaver's Corners, a ridge of limestone soil, filled with its debris, 
crosses the west line of the county at an elevation of fifty feet above 
Bellevue, making the thickness of this rock in the county approximately 
fifty feet. Near the north line of Sherman township, on the old Colum- 
bus and Sandusky turnpike, the Huron shale is struck in sinking wells, 
showing that the corniferous limestone covers only a small part of Lyme 
and a mere corner of Sherman townships. Exposures in the county 
afford very imperfect opportunities for the study of this formation, which 
is sufficiently described in the reports upon other counties. 
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REPORT ON THE GEOLOGY OF RICHLAND COUNTY. 



BY M. C. REAIX 



Richland county is situated on the highest; part of the divide between 
the waters of Lake Erie and the Ohio River. The surface on the north is 
comparatively level, but rises toward the south to the height, in places 
of nearly one thousand feet above the Lake. In the south-east part of the 
county there are chains of high hills, separated by narrow valleys, and 
exhibiting almost a mountainous character. The Black Fork of Mohican 
River, rising in the north part of the county, and passing through the 
townships of Blooming Grove, Franklin, Weller, Mifflin and Monroe, and 
thence into Ashland county, flows in a deep channel which connects on 
the north with the channels of drainage into the .Lake. A similar chan- 
nel, having a similar northern connection, passes a little west of Mans- 
field, and, now filled with silt and gravel, forms the bed of Owl Creek. 
Between these valleys the hills rise in irregular chains, often quite ab- 
ruptly, and in the southern and south-western parts of the county to an 
elevation of from two hundred to five hundred feet above the valleys. 
In Jefferson township a long "chestnut ridge," traversed by the road 
leading west from Independence, reaches an elevation of. four hundred 
and fifty feet above the railroad at Independence. On my table of eleva- 
tions this railroad station is given as six hundred and fifty-nine feet, but 
I suspect this to be excessive. If correct, the elevation of the ridge is ten 
hundred and fifty-nine feet above the Lake, and it is one of the highest 
points in the State. Two and a half miles north-east of Bellville, and 
near the north line of Jefferson township, the hills reach an elevation of 
nine hundred and fifty-two feet above the Lake. About two miles north, 
and on the direct road to Mansfield, the surface rise3 rapidly to an eleva- 
tion of nine hundred and twelve feet, and at three and a half miles the 
summit between Bellville and Mansfield is nine hundred and thirty-two 
feet above the Lake, or three hundred and seventy feet above Mansfield.^ 

* The height of Mansfield above the Lake is, on the profile of the Atlantic and Great 
Western Railroad, 581 feet; on the profile of the Sandusky and Mansfield Eailroad, 657 
feet; and on the profile of the Pittsburgh, Ft. Wayne and Chicago Railroad, 592 feet ; 
part of the difference being due to the different elevations of the localities passed by the 
railroads in the town. — J. S. N. 
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The descent from the top of this divide is much more gradual to the north 
than to the south, a characteristic of all parts of the watershed in this 
neighborhood; and one to which reference will be subsequently made 
when a few of the more prominent features of the surface geology of the 
neighboring counties are grouped together. The highest points to the 
north and towards Mansfield were, by the barometer, three hundred and 
twenty feet, three hundred feet, one hundred and ninety feet, etc., above 
Mansfield. About seven miles west of Mansfield, and near the western 
line of the county, is an isolated knob which is designated by residents 
in the vicinity as the highest land in the county and State. It is, how- 
ever, by the barometer only two hundred and forty feet above Mans- 
field, or eight hundred and thirty-two feet above the Lake, while two 
and a half miles further east the surface rises by a more gentle in- 
clination thirty feet higher. 

SOIL. 

The soil over the greater part of Richland county rests upon the un- 
modified Drift clays, and takes its general character from them. It con- 
tains a large quantity of lime, derived mainly from the corniferous lime- 
stone, fragments of which are every where mingled with the Drift. The 
clay in the soil is also modified and tempered by the debris of the local 
rocks, which is largely mingled with the Drift, and is mostly silicious. 
This character, combined with a high elevation and thorough surface 
drainage, furnishes a soil which renders the name of the county appro- 
priate, and secures a great variety of agricultural products. 

While all parts of the county are well adapted to grazing, the land is 
specially fitted for the growth of wheat and other cereals, and to the pro- 
duction of fruit. The profusion of rock fragments in the Drift render 
the soil pervious to water, and prevents washing, even in the steepest 
hills. 

In the south-eastern part of the county the higher hills are, in places, 
capped with a coarse ferruginous conglomerate, and are so covered with 
its debris as not to be susceptible of tillage. Nature has designated a use 
to which these sand-rock hills should be appropriated, as they are gener- 
ally covered with a dense second growth of chestnut. This timber prefers 
a soil filled with fragments of sand-rock, and the second growth is almost 
as valuable as red cedar for fence posts and other similar uses. If upon 
all similar rocky hills the inferior kinds of timber and the useless under- 
growth were cut away, and the growth of the chestnut encouraged, these 
now worthless hill-tops would yield an annual harvest scarcely less 
valuable than that of the most fertile valleys. On the north side of tha 
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divide the slopes of the hills are covered by the debris of the local rocks 
and the soil is much less productive. 

SURFACE DEPOSITS. 

The greater part of the county is covered by a thick deposit of unmod- 
ified bowlder clay, which, in many of the northern townships, conceals 
from view all the underlying rocks. Except upon the margins of the 
streams, this bowlder clay, which is often very thick, is wholly unstrati- 
fied. The clay near the surface is yellow; at the bottom, blue. Granitic 
bowlders and pebbles, and fragments of the local rocks, are very abund- 
ant through the whole mass. In some places the line of separation be- 
tween the yellow and blue clay is sharply defined; but, aside from the 
difference in color, there is no distinction, except that the yellow is 
fissured by vertical, horizontal, and oblique seams, through which the 
water readily percolates, while the blue is generally quite, impervious to 
it. On this account, springs frequently mark the junction of these clays. 
Many of them, however, which afforded an abundant supply of water 
when the country was first settled, have dried up. This is no indication 
of a diminished rain-fall, but may be explained partly by the more 
rapid surface drainage resulting from the removal of the forest, and 
partly by the deeper oxidization of the bowlder clay, which renders it 
porous, and depresses the junction between the yellow and blue clays, so 
as to change the line of drainage ; or, from the deeper fissures of the clay, 
the water-bearing horizon has been carried below the outlets of the old 
springs. 

The hard granitic and metamorphic bowlders and pebbles of this drift 
are well worn, and often striated with great uniformity along their 
greatest diameter. * On the contrary, the soft and friable debris of the 
local rocks on the top of the hills is neither water-worn nor striated. 
The fragments are often as angular as if just broken up in a quarry. 
Away from the water-courses the surface of the land is undulating, con- 
sisting of irregular ridges, with frequent depressions and cavities having 
no outlet, and indicating that the present contour of the surface is not 
the result of recent erosion. The surface drainage is now filling up and 
obliterating these cavities, some of whieh are still swamps, and generally 
the wash from the hills is carrying silt and humus into these depres- 
sions, so that surface erosion is steadily diminishing, instead of increas- 
ing, the inequalities. Over large areas the clay includes such an abund- 
ance of rock fragments that wherever surface erosion is facilitated down 
the slopes of the hills by road-making or otherwise, ihe wash is arrested 
as soon as a shallow channel is formed by an accumulation of rock frag- 
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merits on the surface. If erosion by rain-fall excavated the depressions 
and ravines, the water would have had force sufficient only to carry away 
the clay, sand, and finer gravels, and the surface would now be covered 
with bowlders and fragments of rocks; but such a condition of the sur- 
face is nowhere found. A comparatively few isolated bowlders are scat- 
tered over the surface as though dropped upon it. In the deeper ravines, 
which should be filled with a mass of these bowlders, they are very rarely 
found, and are no more abundant upon the slopes than upon the tops of 
the hills. 

On the margins of the streams there is frequently at the bottom a de- 
posit of laminated or finely stratified clay, with rudely stratified gravel 
and bowlders above. The fragments of the local rocks are here rounded 
and globular; no striated granitic fragments are found, In plaees, all 
the fragments of the local rocks have been ground to powder, and, with 
all the clay and finer gravels of the Drift, have been washed away, leav- 
ing only coarse, well rounded, granitic pebbles, with occasional bowlders 
of the corniferous limestone. In this material, also, cavities are occar 
sionally found having no outlets, the character of the underlying rocks 
and the form of the surface indicating that they are not properly "sink 
holes," such as are often found in limestone regions. A little east of the 
railroad station at Lexington, two such cavities are quite conspicuous. 
They are on a long, billowy, ridge filled with coarse gravel and bowlders, 
and covered with a forest of hard maple. In the deepest cavity the de- 
pression is twenty-five feet, in the other fifteen feet. The slopes in each 
are smooth, without rock fragments, and covered with the native forest 
trees. In both there is accumulation of humus at the bottom, and the 
deeper one contains a little water. They afford a ready explanation of 
the origin of the small ponds having no outlet, found in other places along 
this divide, with dead forest trees standing in the water. In the orig- 
inal cavity the drainage through the porous bottom was free, and the 
forests occupied the bottom and the slopes. The wash of the slopes and 
the fine material of the decomposed vegetation gradually accumulated in 
the gravelly bottom, which, like a filter long used, gradually became im-? 
pervious to the water, which encroached more and more upon the veg- 
etation, ultimately destroying it, and the dry cavity became a pond. The 
accumulation of vegetable debris, and the growth of water plants upon 
the margin, will finally convert the pond into a marsh, which, in the 
end, will be filled up and obliterated. 

A general section made north and south through the county, eliminsN 
ting the water courses, would be substantially as represented on the sub- 
joined wood cut : 
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Profile Section through Richland County. 

B 




A — Abrupt slope to the south frequently without any Drift clay, the level rocks coming 
near to the surface, the significance of which will be more apparent after the description 
of the counties further south is given. 

B— -Undulating ridges of Drift such as have been described above, occasional granitic 
bowlders being scattered over the whole, with frequently a thin bed of stratified sand 
and gravel at bottom. 

•To account for these facts, an agency is required which shall bring from 
their home in the far north the granitic bowlders and pebbles, the Cor- 
niferous limestone, and other hard rocks intervening; shall pulverize to 
a clay the soft, argillaceous rocks; shall leave the hard rocks brought in 
from the north rounded and striated; shall mingle all this material in- 
timately with the debris of the friable local rocks, which are neither 
water-worn nor striated, but are in sharp, angular fragments, and leave 
the whole entirely unassorted upon the high lands in undulating ridges; 
but upon the margins of the streams often washing away all the finer 
material, wearing to a sand the debris of the soft local rocks, assorting 
and depositing in different places the materials having different specific 
gravities. The question what that agency probably was, will be discussed 
when other facts bearing upon its full solution shall be accumulated. 



GOLD. 



One of the most interesting surface deposits of the county, and one in- 
timately connected with the discussion of the Drift, is the gold found 
about Bellville and other places in the southern part of Eichland county. 
The origin of the gold has been attributed to an ancient Drift agency 
which brought in the pebbles of the Waverly Conglomerate; but I am 
quite confident that it should be referred to the surface Drift, and was 
brought in by the same agency that transported the granitic pebbles and 
bowlders. If referred to the Waverly Conglomerate, it should be found 
at the base of this deposit. It is, in fact, found most abundantly about 
on the level of its upper surface, and in perceptible quantities on the 
slopes of the hills fifty to one hundred feet above it. If it came from the 
Waverly Conglomerate, it should be most abundant where the quartz 
pebbles of this Conglomerate are the most numerous, while at Belleville 
and the immediate neighborhood, this Waverly rock is comparatively 
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free from pebbles. The gold is found in minute flakes, associated with 
black sand (magnetic iron ore), small garnets, and fragments of quartz. 
It is most abundant at the bottom of gorges opening to the south, rising 
rather rapidly toward the north, terminating in various branches which 
start from the top of the hills two or three hundred feet high. On the 
table land above, large quartz bowlders are occasionally seen, and angu- 
lar fragments of quartz are abundantly obtained in washing for gold. 
Pieces of native copper are also found, some of them of considerable size, 
occasionally copper ore, and very rarely minute quantities of native sil- 
ver. In the stone quarry near Bellville an angular and partially de- 
composed fragment of quartz was picked up, containing what the miners 
call "wire gold" interlaced through it. It had evidently fallen from the 
gravel bed at the top of the quarry, which contained quartz fragments, 
mingled with the other erratics. The most plausible theory of the origin 
of the gold is, that the transposing agencies which brought in and de- 
posited the surface Drift, passed over veins of gold-bearing quartz which 
were crushed, broken up, and transported with the other foreign ma- 
terial, and scattered along a line extending through Richland, Knox, and 
Licking counties. Over what is now the southern slope of the divide 
between the waters of the Lake and the Ohio, a thick deposit of Drift 
has been washed away, the fragments of quartz broken up and- disin- 
tegrated, the gold of the Drift concentrated probably a hundred thousand 
fold, so that in these protected coves the " color" of gold can be obtained 
from almost every panful of earth. The first discovery of this fact 
caused much local excitement, and experienced miners and others pros- 
pected the whole region, in the confident expectation that these indica- 
tions would lead to rich placer mining. One returned California miner 
spent the whole of one summer and fall in prospecting, a part of the 
time with one, and the rest with three hired assistants. The gross 
amount of gold obtained was between twenty-five and thirty dollars. In 
the richest localities about one dollar per day can be obtained by steady 
work. As no gold-bearing rocks are to be found in the State, the occur- 
rence of gold here can have only a scientific interest connected with the 
theories of the Drift. 

IRON ORE. 

The rocks of Richland county include a few deposits of iron ore, gen- 
erally of little value, and the surface accumulations of this mineral are 
rare. In Plymouth township, on a small stream near the center and 
west of the railroad, is quite an extensive bed of hydrated oxide of iron, 
containing large masses of calcareous tufa. No spring of water is ap- 
parent which could deposit these minerals, and they probably indicate 
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the bed of an old, shallow swamp, now five or six feet above the present 
channel of the adjacent stream. The stratum is from two to three feet 
in thickness, but not of sufficient extent to be of any great value. 



GEOLOGICAL STRUCTURE. 

The geological structure of Kichland county is easily read, and has 
little variety. No single exposure discloses all the rocks of the series, 
and as the dip is often quite considerable, and is without uniformity, the 
measurements of the different strata are only approximations. 

The section here given is the result of many observations and meas- 
urements, and will illustrate the general character of the geologica 1 
structure. 

General Section op the Rocks of Kichland County. 



Carboniferous Conglomerate. 



^^L=^^=£^=s£ ~oir=jE^ Argillaceous and siliceous shales 170 to 250 feet. 







Wayerly Conglomerate - 100 to 190 feet. 






^ -=^== 2^^^^^^^%^ Argillaceous and sandy shales, sometimes bituminous, . . . 




65 feet. 



S£55SrSssjggugrass Shales, -with hands of flaggy sandstone. 



Berea sandstone. 



235 feet. 



The highest hills in the north-eastern parts of the county are capped 
with the Carboniferous Conglomerate, which is in general quite thin, 
rarely attaining a thickness of twenty feet. It frequently contains frag- 
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ments of chert, and a large quantity of iron ore. In many places it is a 
silicious iron ore, and would be valuable if there were a local demand 
for it. 

This Conglomerate contains in places a great profusion of calamites, 
lepidodendra, sigillaria, etc. 

Below this is a series of shales corresponding to the Cuyahoga shales 
of the north-eastern counties, in part argillaceous, with fragments of 
crinoids and nodules of iron ore; and in part silicious, containing the 
. ordinary sub-carboniferous fossils. The transition is here apparent 
through which the varied strata composing the Cuyahoga shales pass', 
in going southward into the homogeneous, sandy, olive shales of the 
Waverly; and this member of the series is here much more silicious 
than it is further north. It varies much in thickness, ranging from one 
hundred and ten to two hundred feet or over. In places the lower part 
of it' becomes massive, and not distinguishable from the Waverly Con- 
glomerate upon which it rests. Nowhere in it have I observed minerals 
of any economic value. 

Waverly Conglomerate.— -This is the characteristic rock formation of the 
county, and from its lithological character in many places might readily 
be mistaken for the ordinary Carboniferous Conglomerate, but its horizon 
can be definitely traced at a varying distance of from one hundred to 
two hundred and fifty feet below the true Conglomerate, and upon care- 
ful study can everywhere be readily distinguished from it. It is gener- 
ally more thoroughly and evenly stratified than the Carboniferous Con- 
glomerate, the pebbles are usually smaller; the grains of sand forming 
the mass of the rock are mostly globular and transparent. When col- 
ored by iron it is oftener in regular bands or layers, as the result of more 
perfect stratification, and pebbles and grains of jasper are more abundant. 
The distinction between it and the Carboniferous Conglomerate of this 
immediate neighborhood is still more marked. The latter is quite coarse, 
containing large pebbles, some of them but little rounded fragments of 
fossiliferous cheity limestone, and many coal plants, including sigillaria, 
calamites, lepidodendra, cordaites, etc. The plants of the Waverly Con- 
glomerate are mainly fucoids. The iron in the latter, shown only by the 
color of the rock, is magnetic, preventing the use of the compass in the 
vicinity of its massive outcrops. 

In Plymouth township, about three miles southwest of Plymouth vil- 
lage, David Sissenger has a quarry in the Berea grit, showing something 
of a transition between this quarry rock and the coarse Conglomerate. 
About twelve feet in thickness of the rock is exposed, the upper layers 
yellow, thin, and much broken, the lower ones more massive, blue in 
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color, and a grindstone grit. The dip of the rock is 5 ° north, and the quarry- 
is twenty feet below an opening in the same rock at Plymouth village. 
The following illustration of the face of a broken rock of the lower strata, 
which at the time of my visit was lying in its natural bed, indicates the 
manner in which atmospheric agencies operating upon the cementing 
mineral of the rock change its color, and show- how these may have pro- 
duced the remarkable and beautifully colored bands so conspicuous in the 
quarry near Mansfield, and some other openings in the Center. 




The mass of the rock marked A A has the ordinary bluish color of much 
of the Berea. The parts marked B B B are striped with black and yellow 
in regular layers, the changes evidently tending to involve the whole, 
and progressing more rapidly at the point C on account of a seam in the 
rock which is permeable to water. 

This is the southern exposure in this neighborhood of unmistakable 
Berea, and there is great difficulty in tracing its connection with the 
outcrops of massive sandrock to the north-east, and in the central and 
eastern parts of the county. The surface rises to the north-east, is gently 
undulating, sometimes hilly, everywhere exhibiting a thick deposit of 
Drift, which conceals all the rocks, until a little north of Rome, in 
Blooming Grove township, on the banks of a small stream about fifteen 
feet of rocks are exposed, consisting of soft argillaceous shales, with hard 
blue tessellated bands which weather yellow, affording poor stone, but 
furnishing the only supply in this neighborhood. These present some- 
what the appearance of the Bedford shales belonging below the Berea, 
while topographically they are by the barometer -one hundred and sev- 
enty feet above the Berea last described. In Weller township, one-half 
mile north-west of Olivesburgh, a well was sunk passing through twenty- 
one feet of unstratified clay Drift, then striking a hard fine-grained blue 
sandstone, underlain with alternate bands of sandstone and argillaceous 
shales. These were penetrated to the depth of nineteen feet, when a 
small supply of water was obtained, and the explorations ceased. Four 
miles west, at Big Hill, the same sandstone is quarried. South of this 
and in the hills immediately north of Windsor station, in Weller town, 
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ship, the Waverly Conglomerate is quarried and exposed by outcrops 
and bluffs in several places. It is here one hundred feet thick, and its 
surface by barometer is four hundred feet above the exposure of the 
Berea in Plymouth village. It is a coarse massive sandstone, in places 
white, in others colored with iron, containing many quartz^pebbles, and 
presenting a strong resemblance to the ordinary Conglomerate. In James 
Mason's quarry about thirty feet of the structure of the ledge is exposed. 
It is much broken up, and except at the top has no regular stratification, 
and is all coarse. In places it is full of pebbles, and bears little resem- 
blance to any of the northern exposures of the Berea. Glacial striae were 
here observed, bearing south 32° east. 

If this is a continuation of the Berea, its lithological characters here 
rapidly changed, and in the distance of about twenty miles it has risen 
between three hundred and four hundred feet. This may be the fact, 
but from a comparison of all the observations made, it is pretty certain 
that it has no connection with the Berea, but is simply an ancient shore 
deposit of coarse material, having no great horizontal range, and not 
always to be found on the same vertical horizon. The Waverly rocks in 
passing northward become much more silicious, and the sandy layers are 
generally composed of coarser materials. In places they consist entirely, 
so far as they are exposed, of thin fragile layers of sandy shale, consti- 
tuting the typical olive shales of .the Waverly. These, in places, pass 
into a compact quarry rock, similar to the Logan sandstone of Fairfield 
county, and often, at a distance of from one hundred and twenty to two 
hundred and fifty feet below the Coal Measure rocks, are succeeded by 
this coarse Waverly Conglomerate. This, it is true, is about the distance 
below the Coal Measures at which the Berea is found at the north. But 
there is a great thickening up southward of the Waverly rocks, and this 
Conglomerate has neither the persistence, nor any of the lithological 
characters of the Berea. Its base, where well defined in Knox county, is 
shown by borings to be over three hundred and fifty feet above the top 
of the red or chocolate shales, which is there a well-defined horizon, and 
appears to be identical with the Cleveland shales of the Cuyahoga val- 
ley, which are about seventy feet only below the Berea. These borings 
disclose the fact that the Huron, Erie, and Cleveland shales extend 
northward through these counties with little change in their lithological 
characters— the Erie greatly reduced in thickness; that above them 
there is a marked thickening of the Waverly rocks, and such a change 
in their mineral constituents and mode of deposition, as to make their 
subdivision into Cuyahoga shales, Berea grit, and Bedford shales, so 
clearly defined in the Cuyahoga, impossible. The interval between this 
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rock and the Coal Measures also varies greatly, and it is evident that at 
different horizons the sandy shales of the Waverly pass into coarse Con- 
glomerate, which form long, narrow ridges, with a northerly and south- 
erly bearing, and nowhere extending in broad sheets in an easterly and 
westerly direction. The fact is of interest, in this connection, that the 
whole body of the Waverly here is composed of coarser material, and is 
generally more homogeneous than further north. 

The following sections will show the general character of the upper 
members of the Waverly, and the local character of the Waverly Con- 
glomerate: 

Section from top of hill, near south-west corner of Washington town- 
ship, to the "oil-well" on the banks of the Mohican, six miles south of 
Loudonville. 



1. Coarse ferruginous, cherty Conglomerate. 




■^^^^^^f^^^^^ 2. Olive shales of Waverly , 270 



o 



^?=?gs 




3. Alternate bands of sandstone and argillaceous shales. 100 

4. Argillaceous shales, with nodules of iron ore, many fragments of 

crinoids, spirifers, etc 1 20 



An exposure half a mile west of No. 3 of this section shows a coarse 
and more massive sandstone, approaching to the character of the Wa- 
verly Conglomerate. 

Section three -fourths of a Mile north-west of Lucas. 

ft. 

1. Eed and yellow Conglomerate 10 to 18 

2. Hard white sand-rock in three layers .... — 19 

3. Covered 160 

4. Sandy and argillaceous shales at bottom of valley. 

The upper part of the Waverly Conglomerate is represented by the 
upper part of this section. The rock shows occasional seams of pebbles, 
and in places colored bands, not as marked, but of the same character 
as at the Mansfield quarry. It is firm and strong, splitting easily in the 
lines of stratification, and furnishes very good quarry rock. 
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Section at Newville. 

ft. 

1. Olive shales of Waverly . .. 160 

2. White sand-rock 10 to 15 

3. Coarse sandstone j with pebbles and bands of gravel 80 to 100 

The lower one hundred feet of this section compose the rock Muffs at 
Newville, which present a striking resemblance to some of the outcrops 
of the sub-carboniferoas Conglomerate. It splits more readily into thin 
layers, and its true character as the Waverly Conglomerate is apparent 
from its mineral composition, as well as from its stratigraphical posi- 
tion. 

Section at Daniel Zent's Quarry, Bellville. 

FT. 

1. Earth..... 2 to 4 

2. Coarse pebbles of Drift ... 8 to 10 

3. Sandstone in thin layers 15 

4. " massive layer .-. 8 s 

5. if in layers of one to four ieet. 15 

The rock of this exposure is much like the Logan sandstone, contains 
few pebbles, but is on the same horizon as the Waverly Conglomerate. 
It affords a large amount of excellent building stone, most of which is 
taken by the railroad company. This rock forms all the hills in this 
part of the county, which rise rapidly to the north to the height of thirty 
feet or more. It is in the coves and gorges cut down in this rock, and 
opening southward, that most of the gold of this county has been found, 
which is obtained not only at the bottom of the gorges, but from the earth 
which covers the slopes to the top. The fragment of gold-bearing quarta 
which was picked up in this quarry, unquestionably dropped from the^ 
layer of coarse pebbles at the top/ These facts, coupled with that of' 
finding many erratics of quartz in the tops of the hills to the north and 
north-west, indicate that this gold was brought in by the recent and not 
by the Waverly Drift. 

Many layers in this quarry are conspicuously ripple-marked, and re- 
mains of fucoids are abundant. Northward from this locality, on the- 
road toward Mansfield, the hills rise through the olive shales of the Wa- 
verly to the height of three hundred and fifty feet above the base of thi& 
quarry. The character of the rock is well shown in the hills, is a yellow,, 
fine-grained, shelly sandstone, and valueless as a quarry rock. Ap- 
proaching Mansfield it becomes coarser, more massive, and more highly 
colored with iron, and finally passes into a coarse, massive sand-rock, 
evidently the Waverly Conglomerate, the top of which is one hundred 
and forty-five feet above the base of the quarry at Bellville. Ninety- 
21 
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feet below this, in the bed of a stream, alternate layers of argillaceous 
and sandy shales are exposed. 

The top of the quarry east from Mansfield is twenty feet below the top 
of this coarse sand-rock, and is a continuation of it, the town resting 
upon this formation, which crops out on all sides of it. About sixty feet 
of the rock is here exposed. It is all much broken; the upper thirty 
feet in thin layers, the lower thirty feet in layers of from one to six feet 
thick. Much of the rock is beautifully colored in waved bands and lines 
of black, yellow, and red, as delicately shaded as the best artificial grain- 
ing of wood. Very beautiful specimens can be obtained, and if it were 
harder it would make a very ornamental building stone. It dresses 
smoothly and endures exposure well, but is soft and easily worn away by 
abrasion. 

On Brushy Fork, near Millsborough, about six miles west of Mansfield, 
and thirty-five feet above the Mansfield quarry, is the outcrop of the same 
rock, of which the following is a section : 

FT. 

1. Coarse, shaly sandstone in broken layers „ 12 

2. Ferruginous sandstone, with waved lines of stratification 6 to 10 

3. Coarse, massive sandstone, with irregular veins of iron 6 

4/ Shelly sandstone...... 8 

5. Blue argillaceous shale, with bands of hard, fine-grained sandstone to 
bottom of exposure. 

The upper numbers are the thinning out of the Mansfield rock, the 
equivalent of the Waverly Conglomerate. 

On the opposite side of the stream, the yellow sand-rock on Newton 
Gilkinson's land is about thirty-five feet thick, coarse, ferruginous, with 
iblack iron streaks. There are about ten inches of light-colored and firm 
iStone. All the rest, so far as exposed, is worthless for building purposes. 

The rock at bottom is blue argillaceous shale, with hard blue bands, 
^bearing a close resemblance to the Erie shales; no fossils discovered. In 
iplaces, interstratified between the layers of the yellow sandstone, there 
is a layer of ten to twelve inches of white argillaceous shale, which, when 
^disintegrated, bears a close resemblance to the fire-clays of the Coal Meas- 
ures. Outcrops of this rock are to be seen northward, near Lexington, 
,and between Lexington and Bellville, containing quartz pebbles and 
many nodules of soft iron ore; all the rock, in thin layers, extending to 
~the tops of the hills, making the connection complete between the Mans- 
field and Bellville quarries. The Clear Fork here flows through a broad 
.alluvial valley, bordered with heavy hills of modified Drift, generally 
*sandy, in places composed of coarse, water- worn pebbles and bowlders, 
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the stream occupying the raised bed of the old channel, which passes 
west of Mansfield, and connects the waters of the Lake with the Ohio. 

Between the top of the argillaceous and silicious shales, which very 
generally underlie the horizon of the Waverly Conglomerate, there is an 
interval of something over three hundred feet, before the Berea, which is 
quarried in the extreme north-west corner of the county, is reached. 
The northern part of the county is comparatively level, the surface 
deeply covered with unmodified clay Drift, except along the lines of an- 
cient erosion, where the sand-ridges equally mask the geological struc- 
ture. Hence there are very few rock exposures, and these so isolated 
that the section cannot be constructed in detail. So far as seen, it is 
composed of alternate strata of argillaceous and silicious shales having 
little economic value, though some of the layers afford a fair stone for 
ordinary foundation purposes. 

ECONOMIC OEOLOGY. 

From what has already been written, it is apparent that the mineral 
deposits of the county are not of very great economic value. 

The heavy beds of the Waverly afford an i nexhaustibie supply of stone 
of good quality for bridge and foundation purposes, which would also 
make a fair building stone, but not equal in vajue to the Berea north of 
it, or to the more homogeneous and finer-grained sandstones of the Wa- 
verly, further south. The peculiarly rich, but rather gaudy, coloring of 
the rock from the quarry near Mansfield and other places would, if prop- 
erly selected, make highly ornamental window caps, sills, etc., and might 
be used for the entire fronts of buildings. 

The Berea is too far beneath the surface to be accessible, except at the 
north-west corner of the county, and does not there present its best char- 
acteristics. 

The iron ore of the county consists of the silicious ore occupying the 
horizon of the Conglomerate at the tops of the highest hills ; nodules of 
clay-ironstone found here and there throughout the rock formations, 
and bog ore found in a few places on the surface. None of these are in 
sufficient quantity, or of sufficient purity, to pay for transportation to 
parts where they could be economically used. 

Since the explorations of the county were made, considerable local in- 
terest has been manifested in the reported discovery of coal by deep bor- 
ings in the immediate neighborhood of Mansfield. Coal is exhibited 
said to have been taken from the borings. It is a legitimate part of the 
work of a geological survey to expose and to prevent frauds of this 
kind so far as it can be done, but not to assert that any particular- 
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individual has attempted or practiced a fraud. This is the province of 
the courts, upon a proper case being presented to them. It is enough to 
say here that there is some mistake in regard to these pretended discov- 
eries. Thin seams of carbonaceous matter or thick beds of bituminous 
shale may be reached by boring in this vicinity, but no coal seams will 
ever be found beneath the city of Mansfield or the adjacent country > and 
all pretended discoveries of them may at once be set down as either 
frauds or mistakes. The only place where coal can possibly be found in 
the county is near the tops of the hills of the north-eastern part. In 
none of the hills examined were Coal Measure rocks found, and the 
highest are capped with the Carboniferous Conglomerate, which is below 
the coal ; so that the probabilities are that no coal will be found in any 
of the hills. Explorations in Holmes county have shown that hills 
of Wayerly rock in places rose above the margin of the old coal swamps, 
and that coal is now found near them at a lower- level. It is therefore 
barely possible that some outlying deposit may exist in this part of the 
county, and that these have not been discovered in making the Survey. 
It may be positively asserted, however, that no extensive and valuable 
deposits of coal will ever be found west of the Holmes county line in 
Richland, 



CHAPTER LXVII. 

REPORT ON THE GEOLOGY OF KNOX COUNTY. 



BY M. C. READ. 



LOCATION AND TOPOGRAPHY. 

Knox county, situated directly south of Richland, is a continuation of. 
the southern slope of the table land which separates the- waters of Lake 
Erie from those of the Ohio River. Its surface presents a succession of, 
hills, in part rugged ^nd steep where influenced by the Coal Measure, 
rocks and the Waverly Conglomerate; in part symmetrically rounded, , f 
and of very graceful outlines, where composed of the olive shales of the- 
Waverly. These hills are all intersected by narrow ravines in which, 
flow the tributaries of the larger streams, the latter uniformly occupying 
ancient valleys of erosion, and bordered by rich alluvial plains. This 
ancient river system of the county is very accurately defined. The 
main channel, commencing in the north-west corner of the county, is 
occupied by the head waters of Owl Creek, and is everywhere filled with, 
coarse water-washed gravel capped with a thick deposit of alluvial soil 
The stream follows the line of this old channel, occasionally cutting 
through headlands which formerly projected into it. At Frederick, for 
a short distance it has a rock bottom, where a spur of the hills, extend- 
ing out from the east side, is crossed by it, the old channel being easily 
traced a little to the west. An exposure of the rock here shows that it 
is much harder and more massive than usual, and had greater power ©f 
resisting erosion. 

After the valley was filled up by the Drift, the modern stream found a 
shorter course across this space, and has cut its recent channel through 
the rock. This old channel extends to Mt. Vernon, where it divides, one, 
branch continuing southward, and the other turning almost directly 
east, affording a fine illustration of the manner in which the topography 
of the country, before the Drift epoch, has controlled the course of mod- 
ern streams, and in many places the location of our railroads. The 
engineers of the Valley Railway, running northward from Cleveland, 
have traced out such an old pre-glacial valley, and cross the divide in 
the swamp that marks its highest elevation in the north-eastern, par^t of 
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Summit county. A similar channel, passing diagonally through Ash- 
land county, having Savannah Lake as its Summit, invites the atten- 
tion of railroad engineers. In Richland county, all the railroads for the 
greater part of their course follow the ancient valleys. In Knox county, 
Owl Creek and the Sandusky branch of the Baltimore and Ohio Rail- 
road occupy the channel to • Mt. Vernon, where the Stream takes the 
eastern branch of the pre-glacial valley to Coshocton county, and the 
railroad the southern branch into Licking county. For a part of the 
distance below Mt. Vernon and Gambier, the stream has made for itself 
an independent channel through rock spurs projecting from the north, 
but the course of the old river can easily be traced a little to the north 
of it. At Gambier it is in the ancient bed which here divided a chan- 
nel extending northward toward Martinsburg, now filled with gravel 
and sand hills, and occupied by Big Run, which flows northward, a 
direction opposite to that of the old stream, and bfecomes a tributary to 
Owl Creek. At Millwood, also, the channel of Owl Creek is narrow, 
rock-bound, and recent, but the old channel is easily traced to the south 
of the massive bluffs of the Waverly Conglomerate, where it is now 
filled with modified Drift hills of gravel and sand. 

Coming down from the divide between the waters of Owl Creek and 
the Killbuck, the engineers who surveyed the route of the Cleveland, 
Mt. Vernon and Coshocton Railroad, and who had followed one of these 
old channels most of the way from Akron to Oxford, turned into this 
ancient valley, finding a level surface, no rock cuts, easy material to ex- 
cavate, and abundance of gravel. 

A railroad from Mt. Vernon to Coshocton could be built only by follow- 
ing this old pre-glacial channel. 

These old valleys have been filled by glacial Drift to the summit of the 
adjacent hills, and probably nearly if not quite to the top of the highest 
hills in the county; the immense erosion which accompanied the retreat 
of the glacier sweeping away the great bulk of the Drift, taking all 
the finer materials, and leaving a residuum of sand and gravel. 

The following section from Z ion's church east of Gambier, to the bed 
of Owl Creek, indicates very clearly a chapter of this old history. 
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Dkift in Owl Creek Valley. 
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AAA. Alluvium of river bottom. 

I 
BB. Eidges of gravel rising above the alluvium. 

CCCCC. Drift gravel. 

B. Zion's church on a sand-hill with a core of Wav- 
erly rock. 

M. Channel of river in gravel. 

<E. Terrace of ten feet. 

G. Terrace of thirty feet, the elevation from G to D 
ibeing ninety five feet. 



Wells drilled for* oiLon the borders of this stream toward the Coshocton 
line show that this deposit of coarse, gravel extends at least eighty-two 
feet below the bottom of the valley, and in one instance a log was struck 
at a depth of one hundred feet. Hence there is here disclosed a broad 
valley once filled with ©rift to the depth of not less than two hundred 
and seventeen feet, through which a channel has been plowed one hun- 
dred and thirty-five feet, in depth, leaving a succession of terraces, 
the stream now flowing nearly one hundred feet above the bottom of the 
old gorge. Observations to be noted hereafter indicate even a much 
greater thickness of this deposit elsewhere. 
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A section across the stream from Mt. Vernon west, gives a much broad- 
er alluvial plain, a similar succession of terraces rising gradually to land 
covered with unmodified clay Drift, containing striated boulders. 

The hills east of Mt. Vernon are generally covered with Drift contain- 
ing abundant debris of Waverly, and many granitic boulders. Patches 
of typical clay Drift are most abundant on the slopes near the top of the 
hills, and in places exposed ten feet thick. 

Following the Columbus road westward toward Mt. Liberty, the sur- 
face rises very slowly from the river over a bed of fine gravelly and sandy 
alluvium, filled with small bowlders, many of them of limestone, then 
striking irregular drift-hills which reach an elevation one hundred and 
fifty-five feet above the railroad at Mt. Vernon. The material of these 
hills is coarse, consisting chiefly of gravel and sand, with flat fragments 
from the Waverly, and a few large granitic bowlders. The surface is 
irregular and billowy, as if piled up by the action of shore waves when 
the water stood at this elevation. Thence to Mt. Liberty the surface 
rises to the height of two hundred and twenty-five feet above the rail- 
road, the wagon road passing over undulating Drift hills, the materials 
steadily becoming coarser, containing more limestone, and more flat 
fragments of rock. The underlying strata are entirely covered by this 
deposit. Wells on the hills at Mt. Liberty show, 

FEET. 

1. Gravel „ . „ 15 

2. Blue clay 5 to 15 

when quicksand, resting upon shelly sandstone, is reached, and affords 
an abundant supply of water. 

West of Mt. Liberty a cut on the railroad at an elevation of two hun- 
dred and eighty-five feet above the depot at Mt. Vernon shows that the 
Drift is wholly unstratified. It contains a large percentage of small 
limestone bowlders. Many of these are striated, but none of them rolled 
or water- worn. Finely broken, irregular fragments are abundant, and a 
moderate quantity of flat and broken pigments of the Waverly are seen. 
This is typical unmodified glacial Drift, and this deep gorge was filled 
with it to the height of at least two hundred and eighty-five feet above 
the present bed of the stream. Similar deposits yet remaining in pro- 
tected places on the level of the stream show what was the original 
material which filled the valley. 

In Hilliar township the hills are composed of tenacious clay Drift, the 
wells showing eight to eighteen feet of yellow clay, then blue clay pass- 
ing into hard-pan on the hills and resting on quicksand in the valleys. 
On the bottom lands of the stream we find — 
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FEET. 

1. Soil, black loam . 6 to 10 

2. Blueclay./. ,- 12 to 14 

3. Quicksand and washed grxvel. 

A well at Centerburg passed through — 

FEET. 

1. Yellow clay.... ... 12 

2. Blue clay... - 39 

when water was obtained. The material below was not penetrated; no 
wells here are sunk to the rock. 

The timber in this region is -beach, maple, oak, white and black ash, 
and black walnut. Of the latter a very large amount of valuable timber 
has been cut for shipment east. 

The small streams in Hilliar township form the head waters of Lick- 
ing River. They are bordered with gently rolling hills- of modified 
Drift, containing angular fragments of the Waverly and rounded granitic 
bowlders, and rising forty feet above the bed of the stream. The soil is 
a mixture of clay and sand, rich in the debris of *t he lime rocks. 

The wells at Lock, on the south line of Milford, pass through eight to 
fifteen feet of yellow clay, and fifteen to twenty feet of blue clay, then 
on the higher lands striking 'gravel, on the lower, quicksand. The sur- 
face is of the same general character through Milford and Miller town- 
ships, viz., undulating hills from which the finer material of the Drift 
has been washed, bordering flood plains tnrough which the small streams 
flow, generally over beds of water-rolled pebbles, this material resting 
upon unmodified drift. A section of the bank exposed by a bend in 
Licking Creek shows this arrangement of the materials : 

FEET, 

1. Yellow clay and coarse unstratified gravel 4 

2. Water-washed sand and gravel, rudely stratified 8 

3. Yellow boulder clay - ... „ 1 to 2 

4. Blue boulder clay to bottom 15 

The whole mass is filled with rock debris, that of the two upper mem- 
bers nearly all rounded and water- worn. Granitic and limestone frag- 
ments occur in all. 

Eastward from Lock, Drift apparently fills the old valley of erosion to 
the foot of the hills east of the Baltimore and Ohio Railroad. These 
hills rise somewhat abruptly to the height of three hundred feet above 
the valley. Their slopes are covered with Drift, so that no rock ex- 
posures are found until the descent into the valley of Owl Creek is 
reached, about one mile from Mt. Vernon. The rock is here broken and 
crushed as if by lateral thrust. An old water-plain borders the west 
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side of the railroad from Mt. Vernon to the south line of the county, 
marked by successive terrraces, and from one to three miles wide. It is 
bordered by hills of modified Drift, and forms an extension northward 
of the valley in which Owl Creek flows, until deflected to the east by 
Mt. Vernon. 

The following profile, reaching from Mt. Vernon to Martinsburg, 
omitting many of the less important hills and valleys, will show the 
character of the Drift deposits in this part of the county : 

Profile Section from Mt. Vernon to Martinsburg. 
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The slope of the first hill, which rises to one hundred and seventy 
feet above Mt. Vernon, exhibits the olive shales of the Waverly covered 
by Waverly debris, with no evidences of Drift except occasional granite 
bowlders. On the top .of this hill are found thin bowlder clay and granitic 
pebbles. Ascending the next slope to the height of three hundred and 
ten feet, the outcrop and debris of the Waverly continues, with no Drift 
material until passing about twenty feet downward on the south-east 
side. There granite bowlders are found, and the slope below is covered 
with Drift mingled with angular fragments of the local rocks. The 
Drift continues to the top of the next hill, two hundred and eighty-five 
feet, but is thin, and the soil is composed mainly of local debris. One 
mile north of the last are broad expanses of gently undulating sandy 
fields, exhibiting no evidence of Drift except large scattered bowlders of 
granite, the soil like the banks of sandy streams. Eising above these 
sandy billows are irregular ridges of clay composed ^largely of foreign 
Drift. At the highest elevation — three hundred and five feet — the hill 
is capped with a heavy deposit of clay Drift. On the descending slope, 
at twenty feet from the top, a sandy water- washed surface is reached 
with granitic boulders scattered over it. Descending toward the eastern 
valley, the Drift on the slopes is deeper. On the last slope, at an eleva- 
tion of two hundred and seventy-five feet, the Drift disappears, and the 
crushed layers of the Waverly are covered only with their own debris. 
At two hundred and fifteen feet the river Drift of washed sand, gravel, 
and granitic boulders is reached, which passes into the alluvium of the 
valley, cut by Big Run at an elevation of one hundred and sixty- five feet 
above Mt. Vernon. Ascending the divide on the opposite side of the 
stream, the same series of materials is found in reverse order, viz. : 
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1. Alluvium of valley, bordered by river Drift. 

2. Outcrops of Waverly covered by Waverly debris, and occasional large 

granite bowlders. 

3. Heavy clay Drift. 

4. At two hundred and twenty-five feet above Mt. Vernon, outcrop of Waverly 

without Drift, continuing up a gentle slope to two hundred and sixty 
feet, where there is a broad undulating plateau of water-washed sandy 
soil, with occasional Drift boulders. 

5. At an elevation of two hundred and seventy-five feet, hills covered with 

Drift, which extends in the protected depressions to two hundred and' 
thirty-five feet. 

6. At three hundred feet, on the last elevation before descending into the 

valley at Martinsburg, Waverly debris without any appearance of Drift. 

In Jackson township the Wahatomaka Creek— which has the sources 
of most of its tributaries in the recently eroded ravines of the Coal 
Measure rocks on the east — falls a little north of Bladensburg into the 
old channel now occupied by Big Run, and is bordered by irregular 
sandy hills of water- washed material, which are continued northward to 
the junction of Big Run with Owl Creek. 

At Gambier the bend' in Owl Creek or Kokosing River, called the 
horse-shoe, gives an interesting exposure of the Drift, and furnishes im- 
portant facts touching the elevation of the surface deposits and drain- 
age. The following is an outline : 

The Horse-Shoe. 
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The river here flows through a broad valley of alluvium, containing 
pebbles, and resting upon a deep deposit of water-washed gravel. An 
old deeply excavated channel opens southward at C, the mouth of Big 
Run, now filled at the surface with sandy material. At A a narrow 
channel is filled with the original Drift, which has been carried away at 
the surface by recent erosion, but not down to the present water level. 
The encroachment of the river at this point exposes a clean section of 
this original deposit, as given below : 



Section of Old Valley Drift, Big Eun. 




Ft. 



Yellow clay, with Drift bowlders and pebbles, and many fiat fragments of 
local rocks 



Blue bowlder clay imstratified. with rounded granitic bowlders, gravel, and 
angular fragments of glacial rocks 20 



Laminated blue clay. 



Coarse stratified gravel ... 4 

Coarse stratified sand 2 

Yellow laminated clay. 2 

Blue laminated clay 2 

TJnstratified bowlder clay . . . 4 

Stratified sand and gravel 8 



At Mt. Vernon, wells sunk in the alluvium pass only through sand 
and gravel. Those on the sandy slopes strike— 

Ft. 

1. Yellow clay . 10 to 15 

% Blueclay...- - - 30 to 40 

3. Gravel, sand, and broken stone to bed rock. 

That part of the county east of the Baltimore and Ohio Railroad and 
north of the Cleveland, Mt. Vernon and Columbus .Railroad, consisted 
originally of a high undulating table land, covered with glacial Drift. 
Erosion has intersected it with narrow ravines, and filled it with small 
streams, leaving a succession of well-rounded hills of very graceful out- 
line, characteristic of the Waverly in this part of the State. This pecu- 
liarity is only modified by outcrops of the Waverly Conglomerate. Where 
this is wanting, or is below the bottoms of the valleys, the hills are en- 
tirely without benches; the lines of the landscape are all graceful curves; 
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the hills susceptible of cultivation to the top, and presenting scenes of 
quiet beauty rarely excelled. These characteristics change upon ap- 
proaching the Coal Measure rocks in the south-east and north-east parts 
of the county. 

Standing near the line of division,- the observer need make no mistake 
in regard to the character of any of the hills in sight; those which are 
' symmetrically rounded to the top will be found composed wholly of the 
Waverly,* those of which the summits show benches and irregular lines 
of contour are capped with the coal rocks. The debris of the olive shales, 
the upper members of the Waverly, here make a peculiarly elastic and 
excellent roadway, so that traveling in the night along the margin of the 
coal field the sound of the carriage wheels will enable one to say when 
he is passing over a road of this material. These hills at the north re- 
tain patches of undisturbed Drift on protected slopes, with scattered 
erratics, the latter sometimes very abundant on the lower slopes and in 
the beds of streams, where no other evidences of the Drift are preserved. 
These hills; when denuded of Drift, have but a slight covering of soil, 
the shales of the Waverly, finely broken up, coming. near to the surface. 

West of Ankenytown is a plain about ten miles wide, without rock 
exposures, but with occasional gravel ridges, the whole composed of river 
Drift, of sand, gravel and clay on the margin, resting on quicksand and 
gravel, the whole of unknown depth, filling up the old pre-glacial channel. 

The surface deposits render the valley of Owl Creek and the broad 
plain west of the Baltimore and Ohio Railroad remarkably productive, 
/.and the crops rarely or never are injured by drought or rain. The rich 
alluvium, resting on a deep bed of gravel, through which the stream runs, 
is most thoroughly underdrained, and the soil can retain an excess of 
moisture only when the stream overflows its banks. The water also fills 
this gravel from bluff to bluff to the level of the stream, and the crops 
can suffer but little from drought, unless so protracted that the stream 
becomes dry. These surface deposits also afford materials for excellent 
roads. The drainage in the valleys is perfect, and the heavy beds of 
gravel which border them are every where available. Upon the hills the 
decomposed Waverly shales make a road-bed that is well nigh perfect, 
smooth, elastic, and well drained. Only among the hills, where the clay 
Drift has been protected and retained, is there a necessity of carrying 
material for road-making to any distance. 

These peculiarities, with the graceful outlines of the hills, their variety 
and fertility, give great beauty to the county, and where put under thor- 
ough cultivation, will make it one of the most delightful spots in the 
State or country. 
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TIMBER. 

In the broad valleys of the streams the native timber was mainly hard 
maple and black walnut ; of the latter a very large part was destroyed 
before its value was known, but very much has been cut and shipped to 
market. The large sugar maples in this district seemed a strange thing, 
but the thorough drainage afforded by the deep deposit of gravel fully 
explains their presence. If the alluvium rested upon clay, we should 
find soft maple, elm, and sycamore growing upon it, but no sugar maple. 
On the Waverly hills a mixed forest of maple, beech, hickory, oak, and 
pepperidgej in a few places on the borders of the stream hemlock, and 
on the ridges where the Waverly Conglomerate comes to the surface, 
chestnut. On the Coal Measure rocks the predominating timber is oak. 
On all the hills are scattered trees of whitewood, cucumber, black and 
white ash, and elm; the latter three being -most abundant where the 
original glacial Drift remains. 

GEOLOGICAL STRUCTURE. 

The series of rocks exposed in the county comprise about two hundred 
and seventy-five feet of the Coal Measures, and about three hundred feet 
of the Upper Waverly, but borings for oil have extended our knowledge 
of the strata down to the Huron shale, and have afforded important in- 
formation in regard to the character and thickness of the sub-carbonifer- 
ous rocks. 

The following is a general section of the rocks underlying Knox county, 
as made known by observations of rock exposures and by the borings for 
petroleum: 
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General Section of the Rocks of Knox County. 



Ft. 



€% ^^=E==^^~==^ =fz^ Olive shales ofWaverly . 



Covered debris of cherty limestone . . . . 115 

Bench and springs, coal horizon. 

Sandstone 40 

Coarse conglomerate £ to 1$ 

Irregularly bedded sandstone 3 to 4 

Coal 1£ to 2 

Black shale ' 45 

Coal, outcrop, and fire-clay. 

Shaly sandstone 30 

Black shale . . 10 

Coal, outcrop, and fire-clay. 

Sandy shale. 10 

Conglomerate to 15 



Coal Measures .. 255 to 272 




200 to 250 



Waverly Conglomerate ...: . 50 to 100 



"Waverly Conglomerate, with bands of argillaceous shale. 

L l JjJJLl "■!_'. -- 111' Jj-Z -L 1 l \ Fine grained micaceous sandstone . . . 

Argillaceous shales, with silicious bands 



Fine bluish sandstone, upper part with bands of shale, lower with 
quartz pebbles . - - - 



Argillaceous shales, with silicious bands. 



Yery fine blue sandstone, with argillaceous bands—local. 
Argillaceous shale, with hard blue silicious bands 



30 
H 
41i 

22 

125 

20 



Fine dark sandstone, lighter at bottom 

lied or chocolate shales, with blue argillaceous bands at bottom.. 



726 



Blue argillaceous shales, with hard silicions bands— Erie . 



539 
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Huron sha^e. 



TSL==j^s^=^^rs^ Total thickness of rocks exposed or penetrated 

Interval between coal-measures and Huron shales. 



182? 
1905 
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It will be seen from this section that the highest hills rise over two 
hundred and fifty feet above the Carboniferous Conglomerate. The coal- 
measure rocks cover the greater part of Jackson and Butler townships, 
and a small area in the north -part of Jefferson. The highest hills in 
Jackson rise one hundred feet above the upper outcrops of rock and are 
covered with the bleached and earthy debris of cherty limestone. These 
limestone hills are exceedingly fertile, and produce excellent crops of corn 
and other grains. The upper rock exposed is a massive sand rock, proba- 
bly the equivalent of the Massillon sandstone, and the upper coal bears a 
strong resemblance to Coal "No. 1. Attempts have been made to mine it 
for local use, and the coal has been exposed of a thickness of from 
eighteen to twenty-four inches. The material immediately above it 
indicates the action of eroding agencies immediately after the deposi- 
tion of the shales covering the coal. 

The shale is in patches, sometimes three to four feet thick, in other 
places wanting ; the sandstone there resting upon the coal, and in places 
cutting it out altogether. This sandstone is irregularly bedded with 
waved and contorted lines of stratification, and is capped with from six- 
teen to eighteen inches of coarse pudding stone or breccia, containing 
also water-worn quartz pebbles. The heavy sandstone above this is com- 
pact, massive, and evenly bedded. 

The coal is of fair quality, in two benches, in places showing consid- 
erable sulphur, and at the outcrops does not exhibit a v thickness which 
would make mining profitable except for local use. The thickness and 
extent of the coal rocks, and the fact that they include three horizons o^ 
coal, would fully justify further exploration. This exploration could be 
made most easily by drilling from the top of the hills, so that the holes 
would pierce all the strata, disclosing their character and thickness. 
The shales below this coal indicate less active disturbances, and whatever 
was originally deposited on the line of the two lower outcrops probably 
now remains. A fourth horizon of coal is found above the upper massive 
sandstone at the bench on the hills, one hundred feet below the highest 
points, but no outcrop of rocks was observed at this elevation. The 
cherty debris of the limestone above Coal No. 4 is abundant upon many 
of the hills, and constitutes flint ridges in the northern part of Butler 
township. Much less promising territory in other places has been suc- 
cessfully explored, and valuable deposits of coal found. The coal rocks 
of Butler township extend to within about eight and a half miles of 
Gambier. At the nearest point is an outcrop of the fire-clay of the lower 
coal, but the water flowing from it shows much sulphur, an indication of 
coal of inferior quality. 
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Patches of the Sub-carboniferous Conglomerate are found in place in 
most of the deep ravines of Butler and Jackson. The maximum thick- 
ness observed was If teen feet. A small patch of the coal rocks caps some 
of the highest hills in the north part of Jefferson township, and extends 
into Ashland county, where eoal is found. This coal extends into Knox 
county, and thin coal seams are found near the tops of the hills. Some 
of them have been explored and abandoned, as if furnishing no valu- 
able coal. They are probably of no value. 

Olive Shales. — Th© olive shales of the Waverly immediately underlie 
the Coal Conglomerate, and reach a maximum thickness of two hundred 
and fifty feet. They are composed of thin, evenly-bedded, silicious rock, 
of a yellow olive color, the layers occasionally of sufficient thickness to 
afford a fair building stone. The general homogeneous character of this 
member of the Waverly series gives a graceful outline to the hills, leaving ' 
no benches as the result of irregular erosion of alternations of hard and 
soft rock strata ; the debris, when not covered with Drift, giving a light, 
porous soil, and, where of sufficient depth, quite productive. The porous 
nature of the soil and the abundance of small rock fragments in it 
causes it to absorb the rainfall and prevent the beauty of the slopes from 
being marred by gullies or irregular erosion. The ordinary shells and 
fucoids of the Waverly are disclosed here and there in these shales, but 
nothing of special interest was discovered in the way of fossils. 

The Waverly Conglomerate— This is continued from Richland south 
through the eastern part of Knox county, presenting the best exposure 
along the banks of Owl Creek near the line between Butler and Union 
townships. It apparently forms here the crest of an anticlinal, and dips 
to the east at an angle of about 25°. Further eastward is apparently 
another anticlinal, the rock dipping in opposite directions. The real 
character of these disturbances is doubtful. The massive Conglomerate 
is much broken, and borders the stream of which the old channel is 
known to be something like one hundred feet below the present bed. . It 
is quite possible that all the displacement is covered by the partial 
undermining of the Waverly Conglomerate, the ancient canon cutting 
below it and eroding the softer shales beneath, so that this heavy sand- 
rock has settled down, and this, instead of an upheaval, has curved the 
anticlinal®. If we knew that this coarse, massive rock extended west- 
ward through the county, then we might be certain that the appearance 
at this point was the result of deep-rooted disturbances, for the general 
dip of the strata is eastwardly, and the rock so boldly exposed about 
Millwood does not appear in the western parts of the county, where it 
ought to rise toward the top of the hills. But here in Richland county 
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this Conglomerate forms a comparatively narrow, tortuous belt, appar- 
ently marking an old shore line. The following noted exposures of the 
Waverly illustrate this fact. Ascending the hills, on the road from Mt. 
Vernon towards Martinsburg, the broken outcrop of the Waverly may 
be seen on a level with the railroad, and may be found at all elevations 
on the slopes of the hills to the height of three hundred feet, Through- 
out this thickness it consists of thin layers' constituting the- ordinary 
olive shales. The same thing is seen in ascending the hills between 
Mt. Vernon and Amity. If the Waverly Conglomerate extends to this 
part of the county it. must dip to the west below the valleys; "and. in 
that case the hills would all be capped by the Coal Measure rocks. They 
are, however, Waverly to the top. From thirty to forty feet of" this 
Conglomerate is exposed in the bluffs of the new channel of Owl Creek, 
below Millwood, the top being ninety-five feet below Gambler. Three- 
fourths of a mile south-west of Brownsville the top of the Conglomerate 
is fifty- five feet above Gambier. It is here full of pebbles, and contains 
much iron, At Brownsville the Waverly is quarried, and furnishes 
hard, coarse rock, full of pebbles, but more fissile than the ordinary Con- 
glomerate. The stream west of Brownsville, at an elevation of five feet 
above Gambier, cuts through/the Waverly Conglomerate, which rises to 
an elevation in the hills not easily determined ; the general level of the 
surface west is two hundred and forty-five feet above this stream. East 
of North Liberty the top of the highest hills is capped with a coarse, 
cherty Conglomerate, containing much iron, the base of which is two 
hundred and forty-five feet above the Waverly Conglomerate, near Browns- 
ville. This is an outlying mass of the true Carboniferous Conglomerate 
with the olive shales below it. The descent from the base of this rock 
to Frederick is two hundred and eighty feet. Here Owl Creek has cut a 
new channel through a spur of the Waverly, but the Waverly Conglom- 
erate is not exposed, nor is it on the western slope from North Liberty. 
At A. K. Folb's quarry, in Monroe township, one and a half miles north- 
east of Gambier, and forty feet below it, the Waverly affords large quan- 
tities of good stone, though much stripping is required. Many of the 
layers are thin and much broken. The heaviest layers are about three 
feet thick, all fine-grained, most of them yellow, but some blue, with a 
sharp grit, and resembling the Berea. The ordinary shells and crinoids 
of the Waverly are here abundant. At Critchfield's quarry, Howard 
township, about two miles east of Howard station, and fifty feet below, a 
face of twenty feet of the rock is exposed, much of it in thick layers, 
coarse, with some pebbles, faintly colored like the Mansfield rock, but 
generally yellow. This is the horizon of the Waverly Conglomerate, 
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and is by barometer ninety feet below Gambier. Near Brownsville, it is 
fifty-five feet, and south, at Millwood, ninety-five feet below Gambier. 
These facts indicate a pretty uniform dip of this rock to the south-east, 
and that it is a continuation of the coarse body of rock in the east part 
of Richland county. On the C, Mt. V. & C. Eailroad, half a mile east of 
Howard station, a quarry belonging to Hurd & Israel has been opened, 
at an elevation fifty feet below Critehfield's, of which the following is a 
section so far as exposed : 

FEET. 

1. Shaly limestone with layers of argillaceous shale „ 20 

2. Massive sandstone „ . . 6 to 8 

The lower stratum is a coarse stone with much iron, containing pock- 
ets of soft iron ore, in some places striped like the Mansfield stone, and 
in others of a deep cherry red; general color yellow; fucoids the only 
fossils observed. 

Indian Field Eun, a small stream emptying into Owl Creek from Har- 
rison township, and occupying a rocky valley of recent erosion, gives 
fine exposures of the Waverly, where* many of the layers are from three 
to four feet thick, but they contain many concretions or pockets of iron 
ore, and occasionally nodules of iron pyrites. Impressions of fucoids are 
here abundant. The general color of the rock is yellow. The valley and 
slopes are filled with the debris of the local rocks, with no indications 
of Drift except an occasional granitic bowlder. Near the top of the hill 
on the west, Drift bowlders are more abundant, and heavy masses of 
Drift cover the western slope descending toward Owl Creek. 

From thirty to forty feet of the bottom of the Waverly Conglomerate 
has argillaceous bands interetratified with the quartz-bearing beds of 
sandstone. Below this the mass of the material to the chocolate shales 
is argillaceous, with frequent hard bands of calcareo-silicious rock, and 
occasionally strata of sandstone. One of the latter, No. 19 of the general 
section, is twenty- two feet thick, the upper part with argillaceous bands, 
the lower carrying quartz pebbles; another stratum, No. 21, one hundred 
and twenty-five feet below the last, is a very fine blue compact sandstone, 
bearing some resemblance to the finer grades of the Berea. It is not 
persistent, and in most of the hills its horizon is occupied by argillaceous 
shales. Indeed, all these thin beds of sandstone seem to disappear east- 
ward, the whole interval between the Waverly Conglomerate and the 
chocolate shale being filled with argillaceous shale. 

One hundred and fifteen feet below the hard blue sandstone mentioned 
above, a similar rock occurs eight and a half feet thick, the upper part 
dark colored. This is about on the horizon of the Berea grit, and it is 
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evident that the latter, which is a conspicuous and well marked deposit 
in all the northeastern counties of the State, thins out in this direction, 
and like the Carboniferous Conglomerate, it was a shore deposit, the 
coarse materials being carried no great distance into the deep waters 
which then lay to the south. At the depth of about six hundred and 
seventy feet below the Sub-carboniferous conglomerate is the red or choco- 
late shale, the lowest member of the Waverly, and the first in this 
county which can be identified fully with any of the subdivisions that 
are so clearly defined in the valley of the Cuyahoga. This is apparently 
the equivalent of the Bedford shale, which in many places at the north 
is all or in part red shale. In Erie county this red shale reaches a thick- 
ness of some forty feet. The well-borings here show that it is very homo- 
geneous In structure, except that near the bottom there are interstrati- 
fied bands of argillaceous shale. 

Below this chocolate shale are the Erie shales, which so far as their 
character can be determined by an inspection of the borings, present 
precisely the same characteristics as in the northwestern counties, where 
they are fully exposed. They consist of a mass of soft, blue argillaceous 
shale, with hard caleareo-silicious bands. 

Below this Erie lies the Huron or " Black shale," the thickness of 
which cannot be determined. It seems evident that along the western 
margin of the Sub-carboniferous rocks the lower members of this series 
and the upper member of the Devonian are thinning out, and that their 
advance further west is not altogether the result of erosion, but that 
their extent in that direction was limited by the presence of dry land 
at the time of their deposit. 

Petroleum and Gas. — The report upon this county would be incomplete 
without an acknowledgment of the very important aid derived from the 
borings for oil on Owl Creek, and a brief account of this interesting 
work. Some ten years ago the attention of enterprising parties was 
called to the "oil signs" of the eastern part of Knox county. On the 
western margin of the coal field were indications of dislocation in the 
rock strata; gas springs were abundant, and from several places it is 
reported that oil in small quantities was obtained. A company was or- 
ganized, territory leased, and since that time something like $85,000 has 
been expended in explorations, mainly under the superintendence of 
Peter Neff, Esq., of Gambier. The registers of the wells, which have 
been kept with commendable care by Mr. Neff, show that there is a 
marked disturbance in the strata extending to the lower rocks reached, 
its apparent extent, however, being exaggerated by the causes mentioned 
on a preceding page. 
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The red or chocolate shales, the lower member of the Sub-carboniferous, 
constitute a well marked horizon, and enable us to determine the relative 
position of the different strata in the wells which reach this material. 

The location of eight wells is indicated on the accompanying map of 
the territory around the junction of the Kokosing and Mohican rivers, 
and the following table gives the depth below the surface of the top of 
the red shale : 

Ft. 

Well No. 1 -.' 615 

" 2 --- 615 

" 3 591 . 

" 4 562(?) 

« 5 .. 705 

"■ 6 - 575 

" 7 - 607 

" 8 627 

By barometrical observations taken as rapidly as practicable, and on a 
clear day, the elevation of the surface at each of the wells above that of 
Nos. 1 and 2, is as follows : 

Ft. 

No. 3 ...:....... 50 

" 4 125 

" 5 95 

" 6 75 

« 7 25 

. " 8 ,. 30 

From these data, the dip of the upper surface of the red shale between 
the different wells, is as follows : 

Ft. 

From No. 8 to Nos. 1 and 2 18 

" No.8toNo. 6_... 33 

" No. 4 to Nos. land 2... .„■ 128 (?) 

" No. 5 to Nos. 1 and 2 135 

« No. 5 to No. 6 150 

" No. 3 to Nos. 1 and 2 .......:. 74 

" No.7toNo.6 — - 48 

" Nos. 1 and2 to No. 6 ..„.. -- 15 

" No. 4 to No. 8 160 (?) 

« No.7toNo.2 33 

" No.7toNo.8 15 

" No. 3 to No. 8 56 

" No. 3 to No. 7 41 

" No. 3toNo. 8 .*.-... 189 
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Map of Kokosing Oil District. 
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The record of No. 4 is not entirely reliable, and some uncertainty ex- 
ists as to the depth at which the red shale was then struck, but all the 
other borings indicate a dip to the north-east, and that the line joining 
No. 8 and No. 2 is nearly on the line of the strike. 

The following is a copy of the register of No. 1, on the south side of 
the Kokosing, three hundred feet west of. its junction with the Mohican, 
supplemented at the bottom by the register of No. 2, five hundred feet 
north of it, and on the opposite side of the stream. 

Specimens of the borings bearing the number on the right-hand col- 
umn are deposited in the State Cabinet, at Columbus : 

No. of No, of 

Strata. Material. Thickness. Depth. Sample. 

1. Earth _...■..„. 10 

2. Coarse yellow sand-rock 7 17 1 

3. Fine sand-rock 2 19 2 

4. Drab u ... - 3 22 3 

5. Coarse " ... 1 . ?3 4 



KNOX COUNTY. 



343 



No. of 

Strata. Material. Thickness. 

6. Coarse sand-rock .. .«.. ..............._...._... 10 

<y n a 3 

8. Drab " ...................... .. 6 

9. " " fine.... 2 

10. Lighter " . ...... ...... 1 

11. Coarse " .. 2 

12. " " 2 

■13. " " 2 

14. " " 2 

15. " " 2 

16. Fine, hard, bine sandstone .. . ...... 9 

17. " " lighter sandstone.... 2 

18. " " sandstone, with pyrites ..... ........ 2 

19. Coarse blue sandstone , . 8 

20. Fine blue sandstone, with shale partings . . 14 

21. " ' " " " ........... 8 

22. Bluish gray shale 20 

23. Silicious blue shale 4 

24. Blue shale..... 8 

25. Hard, fine sandstone .. ........ 12 

26. Blue argillaceous shale .......... 10 

27. " " lighter .. 12 

28. Fine, hard sandstone, with pyrites .-. 4 

29. Fine, blue sandstone „„. ..... 8 

30. " ' " with shale bands ._......„ 10 

31. Fine-grained micaceous sandstone 16 

32. Blue argillaceous shale, with sandy bands ...... .... 12 

33. " " " " ............ 18 

34. " " " " ........... 18' 

35. Argillaceous shale ... 8 

36. Blue grit sandstone.... 6 

37. ". •" shale bands 12 

38. Dark, bluish shale ® 4 

39. " " with thin silicious bands .... 20 

40. " " u ■ u ___ 10 

41. " " "" " ........ 18 

42. " u u u ........; 34 

43. " " " " ........ 2 

44. Dark, bluish shale, with red ferruginous and silicious 

bands 36 

45. Red sandstone and blue shale in bands „ .... 64 

46. ' ' l more silicious . . . 36 

47. Blue argillaceous shale 20 

48. " i{ with dark sandstone bands.. . 24 

49. Dark shale 24 

50. " lighter..... 14 

61. " .----. ................... 16 



Depth. 


STo of 
. Sample. 


33 


6 to 13 


36 


13 


42 


14 to 17 


44 


18 


45 


19 


47 


20 


49 


21 


51 


22 


53 


23 


55 


24 


64 


25 


66 


26 


68 


26* 


76 


27 


90 


28 


98 


29 


118 


30 


122 


31 


130 


32 


142 


33 


152 


34 


164 


35 


163 


36 


176 


37 


186 


38 


202 


39 


214 


40 


232 


4.. 


250 


42 


258 


43 


264 


44 


276 


45 


280 


46 


.300 


47 and 48 


310 


49 


328 


50 


362 


51 


364 


52 


400 


53 


464 


54 


500 


55 


520 


56 


544 


57 


568 


58 


582 


59 


598 


60 
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No. of Fo. of 

Strata. Material. TMckness. Depth. Sample. 

52. Sand-rock . „ ....... \ . . . . . ... 61 

53. " . 15 613 2-52 

54. Red shale ..'. 12 625 2-63 

Total depth.. . 625 

In all the wells bored, a similar succession of strata has been pierced. 
The chocolate, the Erie, and the Huron shales were struck in all wells 
carried deep enough. The rocks included between these and the Coal 
Measures present alternations of sand-rock, argillaceous and sandy shales, 
which, after passing the olive shales that cap the Waverly, present a 
great variety in the different wells, and forbid all minute systematic 
subdivision. The most marked and most general alternations are exhib- 
in the general section of the rocks of the county. 

In nearly all the wells bored, gas, oil, and brine have been found in 
greater or less quantities, and from two of them a remarkably strong flow 
of gas has issued, which, properly utilized, can be made of great value. 

The employment of natural gas elsewhere in the manufacture of iron 
would indicate the proper use to be made of it were it not that the wells 
are situated several miles from any railroad or other adequate means of 
transportation. 

The Neff Petroleum Company, which, under the management of Peter 
Neff, of Gambier, made the explorations for oil, has been recently reor- 
ganized under the name of " The Kokosing Oil Company,' 7 and has at- 
tempted to utilize the gas in a novel manner, which gives promise of 
complete success. It has expended about $25,000 in erecting build- 
ings and appliances for the manufacture of carbon-black, and is now ob- 
taining a product not excelled in quality by any thing in the market, 
except bone or ivoj*y-black, and has demonstrated that the well has a 
capacity of producing about five hundred pounds per day of No. 1 black, 
which is said to command, at wholesale, eighty cents per pound. This 
company has also devised a mode of utilizing the acid- waste of oil refin- 
eries, as it makes a very excellent carbon-black from that of ordinary 
quality, by using with the acid- waste a small amount of the natural gas.. 
With eighteen hundred burners, for the consumption of the natural gas, 
it produces from forty to fifty pounds of the " Diamond," or No. 1 black, 
per day, and with twenty-eight burners, for the consumption of the acid- 
waste, one hundred to one hundred and fifty pounds per day of the 
"Pearl," or No. 2 black. The fact that the gas has flowed from the well 
without diminution for ten years gives good promise of its permanency; 
and the indications now are that by this use of the gas a good return 
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will be secured to the stockholders for all the money so perseveringly ex- 
pended in sinking the well. 

Well No. 2 also yields a steady flow of gas, and from well No. 1 over 
three thousand barrels of water escape per day. 

These wells afford an opportunity of obtaining exact measurements of 
the thickness of the Waverly rocks on the margin of the Coal Measures, 
and aid in determining the character of the successive strata. 

Well No. 8, near Genoa Station, in Jefferson township, shows that the 
Waverly above the red shale is eight hundred and seventy-two feet in 
thickness, and, including the red shale, is nine hundred and thirty four 
feet, the Waverly being here capped with sixty feet of coarse sand- rock, 
either the Carboniferous Conglomerate or the Massillon sandstone. If 
this is regarded as the Conglomerate, sixty feet should be added to both 
the above numbers. Above the sand-rock is sixty feet of shaly sand- 
stone, capped with the cherty limestone, underlain by fire-clay, and a 
faint outcrop of coal. I am inclined to regard this, as well as the mass- 
ive sandstone over the lower coal at Newcastle, as the Massillon sand- 
stone, Coals Nos. 1 and No. 2 having disappeared in this direction. The 
Massillon sandstone rests upon the Waverly, on the hills above Genoa 
Station, and directly on Coal No. 1, at Newcastle. At wells Nos. 1 and 
2 the Waverly is eight hundred and seventy-seven feet thick, the olive 
shales rising to the coal, under the same rock, at Newcastle. Westward 
from that point this sandstone rests directly upon the Waverly shales. 

At well No. 6, the interval between the lowest known coal, which is 
certainly near the base of the Coal Measures, and the top of the red shale, 
is eight hundred and fifty feet. This well commenced in the Waverly at 
one hundred and fifty-five feet below the lowest coal, passed through 
Waverly shales to the depth of two hundred and forty feet, then argil- 
laceous shales, with not more than six thin silicious bands, four hundred 
and fifty-eight feet. At six hundred and ninety-eight feet a hard, fine- 
grained sand-rock, with oil, was met with, but it was without crevices, 
and no water flowed from it. The entire absence of the Waverly Con- 
glomerate, and of the second sand-rock, and the predominance of argil- 
laceous shale is quite significant. Westward, the materials in all the 
wells gradually become coarser; the Waverly Conglomerate, and the 
other sand-rocks were found in normal position, and the supply of oil in 
the wells was more abundant. All the indications point to an old shore 
line, a little to the west during the deposit of the Waverly rocks, along 
which the coarse sandstones accumulated as shore deposits, while the 
finer argillaceous shales were deposited in^deep water at the east. 

In well No. 3 the second sand-rock was struck at two hundred and 
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eighty-five feet, and was six feet deep ; the third sand- rock at five hun- 
dred and eighty-five feet, and was nine feet thick. The ted shale was 
reached at five hundred and ninety- five feet. This well still flows oil, gas 
and brine; the latter yielding two pounds and ten ounces of salt from 
eleven quarts of water. 

Well No. 4, the " Buckingham Well," yields heavy green oil from the 
thin sand-rock, which was struck at about five hundred and sixty feet, 
and is eighty-eight feet thick. The record of this well was imperfectly 
kept, and the red shale was not certainly located'. Mr. NefF, in a supple- 
mental report, puts it at six hundred and twenty-eight feet. If this is 
correct, there is a reverse dip here to the south-west from well No. 5 to 
well No. 4, of twenty-eight feet. 

In well No. 5, the " Hard Well," the third sand-rock was struck at five 
hundred and seventy-five feet, and was ten feet thick, yielding gas, oil, 
and water, which still flow from the top of the tube, about eight .gal- 
lons of oil per day. The red shale was reached at five hundred and eighty 
feet. If the record of the well is correct, the interval between the top 
of the red shale and the top of the Huron is sixty-two feet less than at 
well No. 8 or No. 6. 

These borings develop the following interesting facts : 

The surface disturbance is much in excess of that of the deeply buried 
strata, is therefore in part superficial, and covered by the undermining 
of the surface, as suggested above. 

There is a deep seated disturbance involving all the rocks down to and 
including the Huron shale, which is the great oil-producing rock, so that 
the dip of the strata is substantially northeast. Eastward the silicious 
rocks gradually give place to argillaceous shales, the coarse sandstones 
becoming thin or disappearing altogether. In the opposite direction, or 
westward, the materials are coarser, and the sand-rocks thicker. 

On the eastern margin of the territory explored by boring, gas pre- 
dominates, and at well No. 2 has flowed for t<>n years with a continuous 
pressure of about one hundred and eighty pounds to the inch. Westward, 
petroleum is more abundant. The oil is thus far nearly all found in the 
sand-rock directly above the red shales. 

The water obtained above the second sand-rock and that below the red 
shale is fresh ; that between the second sand-rock and the red shale is 
salt, and affords a suggestion as to the probable source of the coloring 
material in the red* shale — iron deposited by the salt water. 

The results obtained suggest further explorations in the south-eastern 
part of the district for gas, and in the western part for oil. With the 
new uses developed for natural gas, it is difficult to decide which would 
be the more valuable. 
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Recent borings for salt north of Shawnee, in Perry county, reach the 
red shale at a depth of eight hundred and thirty feet, commencing on 
the horizon of the blue limestone, which is here one hundred and thirty- 
five feet below Coal No. 6, or the Great Vein of Perry county. The red 
shale is reported as from thirty to forty feet thick, and is here also at 
the base of the salt-bearing strata. 

Analysis oe Gas from Wells. 

An analysis made by Prof. Edw* W. Morley, of the gas emitted by one 
of Mr. NefFs gas wells, and such as is used by him for the manufacture 
of lampblack, gave the following formula for its composition: 

Specific gravity ...„ ......... ...._„ 0.65 

Oxygen . „....„„ «, ....... ........ . „ _ . . 0.8 

Carbonic acid . . . . . ........ . . . _ „ „ . . . . 0.3 

" oxide .. 0.5 

> Marsh gas „ ... 81.4 

Carbon and hydrogen, equivalent to J Eth j ^y^^ ..__._ _ _ 12.2 

Nitrogen _..„... .-•..„ .•*♦.. .•.-.- , ...... ...... ... ;....„... ...... . 4.8 

100.0 



CHAPTER LXVIIL 

REPORT ON THE GEOLOGY OF LICKING COUNTY. 



BY M. C. READ. 



TOPOGRAPHY. 



The same influences which shaped the topography of Knox and Rich- 
land counties have left their impress upon that of Licking, have deter- 
mined the direction of the water-courses, and have divided the county 
into several well-marked topographical areas. A deep pre-glacial channel 
from the north enters the county a little west of the Sandusky branch of 
the Baltimore and Ohio Railroad, extending southward to Newark, and 
is now occupied by the northern branch of Licking River. At Newark it 
divides; one branch turning directly to the east, in the valley of Licking 
River, and one branch extending north-westerly, through what was evi- 
dently at one period a broad lake, and in which now the south branch of 
the Licking flows with a reversed current to join the main stream at 
Newark. A smaller channel, coming from near Martinsburg, Knox 
county, passes through Eden township and the valley occupied by the 
Rocky Fork of the Licking, to its junction with the main stream. This 
channel is marked by debris of the adjacent bluffs^ and has had less influ- 
ence upon the topography of the county than the others named. The 
larger channels are now filled with water- washed pebbles, resting ordinar- 
ily upon the old rocky bed, but in places upon the remains of the original 
Drift clay, covered with alluvium, and sandy ridges marked by a succes- 
sion of terraces and corresponding water-plains. South and south-west 
of Newark these water-plains expand, covering a large area. Borings for 
wells indicate that the rock has been here excavated to a depth corre- 
sponding with that of the old channels, and that in the latter part of the 
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glacial epoch a lake of considerable size covered the surface. These old 
flood-plains, from the same causes indicated in the report on Knox county, 
are exceedingly fertile, and all that is said of them there would be sub- 
stantially true of them here. The surface above these plains is divided 
into four topographical areas. In the district north of the Licking, and 
east of Rocky Fork, including the townships of Perry and Fallsburgh, 
are a succession of hills rising to the rocks above the third coal seam. 
These are separated by the deep and narrow valleys of the modern streams, 
which generally have a rock bottom and bluff banks. The slopes of the 
hills are usually covered with the debris of the local rocks. North of the 
Licking, and between the North Fork and Rocky Fork, are similar hills 
in Mary Ann township, rising to a height sufficient to catch the lower 
coal, and in Newton township to the horizon of the. Carboniferous Con- 
glomerate, which is here mainly represented by a stratum of silicious 
iron ore. « 

In the south-eastern part of the county are hills of like character which 
reach above the horizon of Coal No. 6, the surface diversified in a similar 
manner by a net-work of deep ravines, the channels of the recent streams. 

In the north-eastern part of the county is a high, undulating table- 
land, the rocks all Waverly, and in the northern and central part deeply 
covered with unmodified Drift clay. The undisturbed, billowy surface of 
the original deposit still remains, except upon the borders of the streams 
and upon the southern slope where the clay of the Drift has all been car- 
ried away, and the evidences of its presence remain only in the pebbles 
of the streams and occasional erratics on the slopes of the hills. 

In the south-western part of the county an irregular series of low hills 
project into the old water-plains of the valleys, in part covered with 
Drift, the latter in places extending below the beds of the present streams. 

SURFACE DEPOSITS. 

Along the valley of the old channel that enters the county from the 
north, and a little west of the Baltimore and Ohio Railroad, the surface 
is in many places composed of the original, undisturbed bowlder clay, 
marked by frequent swamps and marshes. In places, deposits of sand and 
gravel designate the line where excavations were carried to a lower level. 
Farther south the channel of excavation was wider and beds of gravel 
and sand are more abundant. Three-fourths of a mile south of Utica an 
isolated hill rises to the height of one hundred and fifty feet, composed of 
Waverly rock which resisted the denuding agencies that excavated the 
valley. Calvin Miller's quarry, opened near the top of the hill, illus- 
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trates the crushing force of these agencies. The rock is broken and 
displaced as if by a lateral thrust exerted upon both sides of the hill with 
a force sufficient to break up the rock to its center, but not sufficient to 
carry it away. Between Utica and Homer are Drift clay hills, with 
granitic bowlders, rising to the height of seventy-five feet above the valley. 

The north-western part of the county is a succession of undulating 
hills, rising to a height of 495 feet above the railroad at Newark, deeply 
covered with typical clay Drift, with few rock exposures, these all Wa- 
verly. The timber is largely beech and maple, with a mixture of- oak,-' 
ash, and elm. The roads often lead over clay ridges rising from, forty- 
five to seventy-five feet above the intervening hollows, the only rocks 
exposed being erratics of the Drift. Approaching these undulating Drift 
hills from the south and southeast, the observer would note the outcrop 
of the Waverly rocks, covered with their own debris, and no evidences 
of the Drift except occasional erratics. Passing southward, the high hills 
about Granville are covered wholly with the debris of the local rocks, but 
in the valleys there are yet remaining heavy deposits of bowlder clay, 
extending to an unknown depth below the present surface of the streams. 
At a cut in the Atlantic and Lake Erie Railroad, south-east of Granville, 
the blue bowlder clay, with occasional striated pebbles, is exposed, of the 
thickness of fifty feet, and in places is known to underlie the gravel beds 
of the streams. This clay is sometimes wholly unst ratified, containing. 
a profusion of met amorphic and granitic pebbles, some of them well 
rounded, others angular, oblong, and striated, and mingled with the debris 
of the limestones and the local rocks. 

rf In the south-eastern part of the county the hills are covered only with 
the debris of the local rocks, conspicuous among which is the flint of 
" Flint Ridge," the evidences of the Drift being found only here and there 
in the valleys, and mainly in the form of pebbles in the gravel banks 
and beds of the streams. 

The following is a section of the materials disclosed by a small stream 
a little west of Linville : 

1. Stratified gravel, rising to the top of the Mils adjoining the stream. 

2. Finely laminated, compact blue clay, similar to that found upon the north 
• side of the divide which separates the waters of the Lake from those of 

the Ohio, and in the deep valleys penetrating the divide irom the north. 

Among the hills the ravines are the result of recent erosion. This 
erosion is largely determined by the location of subterranean water- 
courses, supplemented, by the geological structure. The fire-clays of the 
Coal Measures, and the argillaceous shales alternating with the harder 
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rocks exposed in the deeper ravines under the influence of surface ero- 
sion, only form terrace-like slopes, each bench in the hill marking the 
outcrop of the softer and more easily disintegrated material. Wherever 
a spring flows out over these argillaceous strata, under the combined in- 
fluence of the water and the frost, the harder beds above are undermined, 
are finally broken, and fall by their own weight. This process being 
continually repeated, the gorge gradually eats its way into the hills, fol- 
lowing the sinuous course of the subterranean streams, and resulting in 
valleys many times greater than could be caused by surface water alone. 
After the torrents which accompanied the retreat of the ice sheet to the 
north had expended their force here and further north, removing nearly 
all the typical glacier Drift deposit J, leaving only stratified beds of sand 
and water- worn pebbles, and exposing in many places the sharp outcrops 
of the rocks, the subsequent excavating agencies were mainly these 
springs. The small streams pouring into the valleys over precipices 
formed by the springs, aid in the work, but are only a supplemental 
agency. All these causes, together with surface disintegration and ero- 
sion, combine to produce the conditions described by Prof. Andrews in 
the south-eastern part of the State. No glacial strise or ice-polished sur- 
faces are seen, nor are there any crushed outcrops of the rocks, or typical 
glacial clays, water-w r ashed and stratified material being the only Drift 
deposits. In Licking county as in Knox, patches of bowlder clay on the 
tops of some of the highest hills, and in places below the beds of the 
lowest streams, still remaining, bear witness to the action of the Drift 
agencies, the results of which are so conspicuous in the northern counties. 
Farther south, where these phenomena are wanting, and the present sur- 
face has been wholly modified by post-glacial agencies, it may be difficult, 
perhaps impossible, to determine whether glacial deposits once covered 
the surface and have since been removed, or whether we have passed 
southward beyond the original area of the Drift. 

In places in this county unstratified bowlder clay rests upon deposits 
of stratified sand and gravel. Near the eastern line of Union tow T nship 
an excavation gives the following section : • . 

1. Unstratified bowlder clay » ...-.>..--....... 8 feet. 

2. Stratified sand and gravel to bottom of exposure. 

The rock fragments in this bowlder clay are not striated, but are irregu 
lar and angular in shape; many of limestone and other local rocks; a 
small percentage granitic. 

On the banks of the Licking north of Sewark old water-plains can be 
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traced at different elevations, leaving in places four well-marked terraces 
respectively (commencing at bottom) of eight, twelve, and eighteen feet 
in height. - 

A section across Wilkins Run, in Mary Ann township, shows water- 
washed sand hills rising in places to the height of one hundred feet 
above the bottom of the stream. The wide valley and these elevated 
water-washed and assorted sand hills indicate the influence of water in 
quantity vastly in excess of any that could be derived from the local pre- 
cipitation. They are the result of the torrents which followed the melt- 
ing and retreat of the glaciers which brought down the Drift from the 
north. 

The following sections of the material beneath the flood-plains and 
terraces near Newark, furnished me by W. M. Cunningham, Esq., con- 
firms the above conclusions in regard to the extent of the erosion of the 
valleys and the foundation of a temporary lake basin at that point. 

FEET. 

1. Soil, alluvium ....„ 1 to 2. 

2. Yellow clay, with coarse gravel . . , 1 to 6 

3. Ordinary sand and gravel, sometimes with quicksand. 

4. Blue clay, sometimes in pockets of 20 to 30 feet; 2 to 10 

5. Coarse sand and gravel 2 to 4 

6. Blue clay. 

In sinking a well six miles west of Newark a piece of coniferous (?) 
wood was obtained at a depth of forty feet. 

GEOLOGICAL STRUCTURE. 

The geology of Licking county is largely a repetition of that of the 
counties lying immediately north of it, and the space given to the de- 
scription of the geological structure of those counties renders it unneces- 
sary to enter here into details which would be mere repetition of what 
has gone before. 
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The following is a general section of the rocks exposed in the county: 




Fire-clay ten feet below top of Ml! . 



70 



jj^pj^y Chert, with qsiarta-crystals, "Flint Ridge n ........... 2 to 8 

Eg Coal thin, often wanting. 
, . . ■.....■.■. rn Fire-clay -*- - - 2 to 4 

' lit I \ ' f ■ I" T~ ] J 

l^g=^4=g kri^g^S Sandstone and sandy shale. ,. ................. 20 to 25 

Coal thin, often wanting. 




Sandstone and shale . 



75- 



l§lllilflfll=llll|g|gii Limestone ............ ..^.. .......... . — ......... 4 to 14 

Coal, c&nnel or bituminous - 3 to 5 

I^^^^^^^^^^^Jj Ferruginous sandy shale. ..... ...... ., 25 to 35 

iM^Mf^y^lMiM.^ Coal, oat crop. 

j^^=^^= ^^fe^| Sandstone and shale.. ............ ......... ........ 20 

Coal thin, in places 2 to 3 

Fire-clay and shale - - 2 to 5 

Conglomerate ............... ........ ^... ....... .-.«... 15 



BaE^a^^EiSsasas 



i^^^^^^^^^j Fine- grained olive shales of Waverly ..„.....„..„„....- 150 to 190 



l';:igr. ^ggj^liS^ ! t^)Tgi?] Waverly Conglomerate ..„.„„»*.„.-.„„.*, „.„... 40 to 6D 

" — si^»te r | 
... „ ^-^f^nfff 

The number of this series found on the summit of most of the hills in 
the south-east part of the county is the flint, which is ordinarily regarded 
as on the horizon of Coal No. 6, the Great Vein of Perry and Hocking 
counties, this coal being represented by the thin and worthless seam un- 
derlying the flint. I am disposed, however, to regard the flint as the 
equivalent of the " Black Marble," so-called, of Coshocton county — which 
has beneath it a thin seam of coal, and is found in places only ten or* 
23 
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twelve feet below Coal No. 6— and the representative of the drab lime- 
stone of Columbiana county, often found directly beneath No. 6. In Co- 
shocton county this " Black Marble " often passes into a chert, as do all 
the limestones of that county, but none of them form so extensive and 
continuous deposits as the flint of Mint Eidge. Any one traversing 
this ridge for the first time would be surprised to find such a deposit on 
such a geological horizon. It simulates very accurately the broken-up 
debris of a vertical dike, the fragments often covered with perfect 
crystals of quartz, the rock itself being highly crystalline and often 
translucent. It is something of a puzzle to understand how such a de- 
posit is found in a series of undisturbed and unmodified sedimentary 
rocks. The adjacent surfaces of two blocks of the chert are often found 
covered with quartz crystals of considerable size, as thoroughly inter- 
locking with each other as if one were a cast, and the other the matrix. 
I can not imagine conditions which would spread such a deposit over the 
floor of a sea or any other body of water. A substitution of silicious 
matter deposited from solution, in the place of a soluble limestone pre- 
viously deposited, is the only plausible explanation. This substitution 
has taken place over large areas in this part of the State, and has left 
these silicious deposits only upon the horizons of the different lime- 
stones.* 

The coal immediately below the flint is indicated by outcrops in var- 
ious places, but wherever observed is thin, and apparently of no value. 
Below is a bed of fire-clay two to four feet in thickness, which appears 
to be of good quality. 

A few hills rise to the height of eighty feet, by the barometer, above 
the flint, showing debris of chert and sand-rocks. At an elevation of 
seventy feet above the flint in one place, a heavy outcrop of fire-clay was 

* The question of the origin of the silica, which so often replaces the carbonate of lime 
in the Coal Measure limestones, is discussed at some length in Yol. II. of this report, and 
it is there attributed to Diatoms. These microscopic plants, as is well known, bear sili- 
cious frustules, which accumulate at the bottom of some lakes and ponds till they form 
.beds many miles in extent and several feet in thickness. They probably inhabited por- 
tions of the shallow land-locked basins where the limestones were formed in such num- 
bers as to supply silica for concretions or cherty layers, and sometimes to replace the 
calcareous bed entirely, just as we find the diatomaceous earths locally replacing shell- 
marl in the bottoms of our lakes and marshes. The silica which forms the frustules of 
the diatoms has been proved by experiment to be unusually soluble, and in the flint 
beds, the individual forms have doubtless been either so completely dissolved or so envel- 
oped in soluble silica as to be lost. The quartz crystals referred to by Mr. Read as coat- 
ing the blocks and filling the crevices and cavities of the flint, are evidently of modern 
origin, and have been formed by a deposit of silica, from solution, in whatever recepta- 
cles were open to it. (See Yol. II., Part L, page 142.) 



LICKING COUNTY. 355 

observed, probably the horizon of Coal No. 7. If so, we have all of the 
lower Coal Measure rocks represented in this county, but with a compara- 
tively small amount of workable coal. 

Directly below the fire-clay of the flint is a bed of sandstone and sandy 
shales— the sandstone in places massive — but I noticed no places where 
it was quarried for use. Its thickness to the occasional faint outcrop of 
coal observed below it, ranges from twenty to twenty-five feet. There 
was nothing observed to indicate any valuable coal at the base of this 
sandstone. 

Below, for a distance of about seventy-five feet, the surfaces of the 
hills indicate substantially homogeneous material, and the outcrops ob- 
served were sandstone and sandy shales. Considerable iron ore was seen 
in the shales, but no places were found where explorations had been 
made to determine its quality. Much of the sandstone is evidently well 
fitted for building stone. 

Directly below this is a heavy bed of limestone reaching in places a 
thickness of fourteen feet, the upper part apparently suitable for water- 
lime, and the lower for quick-lime ; but it is by no means persistent in 
this horizon. In plages a black, calcareous shale takes its place, and in 
others shale, with little, if any, calcareous matter. This limestone con- 
tains an abundance of the ordinary limestone fossils of the Coal Meas- 
ures. An outcrop on the top of a hill above Dr. Wilson's old opening, in 
Madison township, shows a great profusion of that very. pretty shell, 
Chonetesmesoloba. 

The coal belpw this limestone is the most valuable mineral deposit in 
the county. 

On Wm. M. Beals's land, lot No. 1, Military section, Hopewell town- 
ship, this coal seam has the following structure : 

FEET. 

1. Coal .......... - 1 

2. Shale i to 1 

3. Coal - .- 4£ 

The coal is here all bituminous, and, apparently, of fair quality. The 
owner regards this coal as above the cannel, and believes that the latter 
would be found on his land at a lower level; but the interval between 
this coal and the chert or Flint Ridge, leaves no question as to its iden- 
tity. As, in other counties so here, the cannel coal is not continuous, and 
probably marks the deeper water in the old coal marsh, gradually silted 
up with the finely comminuted carbonaceous matter from the vegetation 
f the higher parts of the swamp, where ordinary bituminous coal was 
formed, one variety shading off into or replacing the other. 
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The most important opening in this coal in the county is that of the 
Licking Cannel Coal Company, in the western part of Hopewell town- 
ship. . The coal, by my barometer, is one hundred feet, and by report of 
railroad engineers, one hundred and four feet below Flint Ridge. It is 
capped by a thick bed of limestone, presenting with the coals, shales, 
and fire-clays, the following section : 





i| Earthy limestone 2-j- fe«t. 

ffiS^H^S Pare -limfiBtone - . 52* " 

Cannel coal . * - 1 i( 

rx^m^m^^^ Fire-clay - 3 " 

Cannel coal „ „... . 4 <f 

gsgam ssjj Black shale ... „ 9 inches. m 

„______ Cannel coal „ „ .' 10 " 

i^^Wfel Fire-clay. 

The limestone is highly fossiliferous, the lower part burning into a 
good quick- lime. The lower part of the fire-clay above the main body of 
the coal passes into an indurated fire-clay shale, which, in most places, 
makes a strong roof. The coal is of excellent quality, bright, compact, 
containing a moderate quantity of sulphur, and makes an excellent 
grate fuel and a superior gas coal. For a time it was extensively used 
for the production of coal oil, the following average yield being obtained 
from the distillation of one ton of coal : 

Crude oil 40 galls. 

Refined oil .......... 17* " 

'Lubricating oil 7* " 

Parafine • '..:-.... 3£ to 5 lbs. 

When crude petroleum fell to two cents per gallon in 1861-2, the work 
was suspended, and, I believe has not since been resumed; the cost of the 
•crude oil obained by distillation being about six cents per gallon. It is 
evident that our cannel coals and bituminous shales are capable of pro- 
ducing an abundant supply of cheap illuminating oils if that from petro- 
leum should fail. 

Nearly one-half the surface of Hopewell township is high enough 
to contain this coal, but it is not persistent over all this area, and where 
present, it will probably not be always found thick enough to be profit- 
ably mined. 
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In Fallsburgh township are several outcrops of the limestone which 
caps this coal, and it is there ninety feet above the lower coal, but 
there as no indication of any workable coal beneath it. 

The coal marked in the general section as from twenty-five to thirty- 
five feet below the cannel, shows faint outcrops in many places in Hope- 
well township. Many of the hills in Franklin and Fallsburgh are high 
enough to reach it, but there is no probability of its furnishing here any 
valuable coal. 

Coal No. 1 is, in several localities in the county, of sufficient thickness 
to be mined for local consumption. In some places it rest upon a thin 
bed of the Carboniferous Conglomerate, in others upm the olive shales 
of the Waverly ; a bed of fire-clay and a thin stratum of shale being 
sometimes interposed between it and these rocks. In Madison township, 
about two miles south-east of Newark, about two hundred tons of this 
coal have been taken from Dr. Wilson's mine. The coal, as far as work- 
ed, was of fair quality, and reached a thickness of thirty inches. Near 
this point, a shaft sunk through the coal disclosed the including strata 
as follows : 

• FEET. 

1. Shale .... 4 

2. Coal...- 2 

3. Conglomerate. 

On this hill the limestone of the cannel coal is, by barometer, one hun- 
dred feet above Coal No. 1. 

On the south-east quarter of section 1, Hopewell township, entries 
have been carried into this coal where it is reported to be from eighteen 
to twenty inches thick. 

On Lewis Baker's land, Mary Ann township, it is found near the top 
of the hill, and where opened, ranges in thickness from one and a half 
to two feet. The Conglomerate here appears in bed a few feet below it. 

On Wesley Painter's land, in the west part of Fallsburgh township, 
Coal No. 1 has about the same thickness, and the including strata are as 
follows : 

FEET. 

1. Gray shale, thickness undetermined. 

2. Coal...... - lftoS 

3. Fire-clay - ,.-.... 1 

4. Hard, white sand-rock, with Stigmaria. 

At an opening on Jacob Priest's land, in Fallsburgh township, this 
coal is from two and a half to three feet thick', in two benches; is bright 
and hard; a very good coal; but containing a rather large percentage 
of sulphur. On the whole, this is the best exposure of Coal No. 1 ob- 
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served in the county, but as the roof is sandstone, it is more liable to be 
reduced in thickness as the entry is carried farther into the hill. 

It will be apparent that the coal of the county^ is quite limited in 
quantity, and that, aside from the cannel, none of it is of first quality. 
Further explorations may disclose openings where it is thicker, and a 
considerable amount may be mined for local consumption. 

Carboniferous Congtememte. — The following section, prepared by Mr. 
Hertzer from the fossiliferous limestone at > the top of the hill above Dr. 
Wilson's old coal entry to the bed of Licking River, and which I have 
modified slightly as the result of subsequent observations, exhibits the 
relations of the Conglomerate to the other rooks where it reaches the 
maximum thickness observed in the county ; 



Limestone, very fossiliferous ..,.-.,....-..>... 6 

Fire-clay ..„ .»„.,. ,-.. , , , 1 to 2 



Coarse sandstone .......*„..... ,.«,,.- 1,---. ...... ...... 100 




Coal seam . 

Shales, with iron ore 

Coal-measure Conglomerate 



Thin sandstone flags, with small Broducta* and OriMs 
Michelini - - 



10 
15 



65 



2 to 3 



Coarse-grained sandstone . „ , i \ 

Arenaceous shales 

Thick, yellow sandstone layer ^ . I ™ 

A r gi)lo-arenaceous shales, with Sanguinolites- - - - f 

Thick, yellow sandstone layer, with Amcuhjpecten, \ 

Blatyceras, Bhillipsia, etc J 

Dense conglomerate, with Spirifera, etc.... 2 to 3 



Yellow sandstone, with Nueula, Goniatites, Blatyceras, 
etc - 



75 



{s=f^y5p^s=s==^ . Blue arenaceous shales, with hands of sandstone, con- 
l|p^l|iggg||Eil§E|E| taining JSfucula, Plerinea, Cypricardia, (? ) and Sangu- 



inolites . 



The iron ore, which here overlies the Conglomerate, is of special inter- 
est, as in many places in the county this alone, resting directly on the 
Waverly, marks the horizon of the Conglomerate. As a silicious iron 
ore, some of it is of great excellence. It caps some of the hills in New- 
ton and Mary Ann townships, and judging from the debris around the 
old charcoal furnace, in the latte? township, was the source of supply of 
the ores there used. 

In the hills, on the south side of the Licking, east of Newark, the Con- 



LICKING COUNTY. 359 

glomerate is occasionally found in place, and fragments of it are frequent- 
ly observed in the slopes below its horizon. Along the Rocky Fork large 
blocks of it are strewn over the surface, containing angular fragments of 
fossiliferous chert, showing that the agencies which deposited the con- 
glomerate broke up a cherty limestone, and re deposited its debris near 
the place of its original deposition. 

The thin, bed of very hard, white sand-rock, full of sdgmaria, which is 
is seen in places below the lower coal in Fallsburgh, and which seems to 
take the place of the Conglomerate, belongs above it, and is an evidence 
of the prevalence of similar conations over large areas at the time of its 
deposition. It is found beneath Coal No. 1, in Summit county, where 
the Conglomerate below is one hundred feet thick ; in Holmes county, in 
places just above the Conglomerate, and in others, where this rock is 
wanting, resting directly upon the olive shales of the Waver! y. It is 
the normal bottom deposit in the old swamps of Coal No. 1. 

Olive Shales of the Waverly. — In the general section of the county, the 
interval of one hundred and fifty to one hundred and ninety feet below 
the Carboniferous Conglomerate is designated as " The Olive Shales." 
This name properly describes the general character of these rocks, but at 
various elevations there are, in places, strata of massive sandstone, and 
in others, thin beds of argillaceous shales. These occur oftener than in 
Knox county, and therefore the Waverly hills are less symmetrically 
rounded, and have less graceful outlines. The section on page 358 illus- 
trates these changes in the character of the Upper Waverly. The suc- 
cession of strata there indicated is by no means persistent through the 
county, but on all horizons the sandy shales are occasionally cemented 
in thick, massive layers, and thin beds of argillaceous shale occur at all 
levels. a> 

These upper Waverly rocks are in this county quite rich in fossils. 
Near their junction with the Conglomerate, and in the Conglomerate, 
beautifully preserved Trigonocarpa^ and other fruits of the Coal-measure 
plants are abundant, and on lower levels species of Orthis r Productus ) Spiri- 
fer, Goniatites, Nucula, etc., are to be found. 

On the top of the hills, at Granville, the Waverly is quarried, and, as 
far as exposed, shows the following section: 

FEET. 

1„ Earth - » 4 

2. Crushed and broken rock.. ......... 2 

3. Shaly sandstone, in thin, evenly-beded layers .......... 8 

4. Sandstone, filled with Cauda-galU ....... 4 

5. Sand-rock, good building stone 14 

The layer of sand- rock containing Cauda-galli, is of the same character, 
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and apparently on the same horizon as that found in Ruggles township, 
Ashland county. At Granville, this deposit is, by barometer, 214 feet 
above Newark, or 460 feet above Lake Erie. The corresponding deposit 
in Ruggles township, on the North line of Ashland county, is forty feet 
below New London, or 381 feet above Lake Erie, so that if these are par,ts 
of the same deposit, the excess of elevation of that at Granville over that 
at Ruggles is seventy-nine feet. 

Citizens of the county report that coal has been found on this elevation 
in Alligator Hill, a little east of Granville. Several excavations have 
been made into the hill, and one near#the top. All expose shaly sand- 
stone, which can clearly be identified as Wayerly, and the debris of the 
Waverly is strewn over the surface of the highest part. I think no coal 
can be found in the hills, or in this part of the county. It is true that 
in several places on the western margin of our coal fields coal is found, in 
one sense, below the Upper Waverly. It is found, topographically, below 
it, not geologically, in the valleys, and on the slopes of the Waverly 
hills, which, in this neighborhood, rose above the old coal-marshes, and 
marked the original western limit of the coal-fields. My observations in 
this county, and northward, along the margin of the coal-field, render it 
very certain that the supposition sometimes made, that the Ohio coals 
were once continued westward over the Devonian and Silurian rocks to 
the Indiana and Illinois field, and that they have since been carried 
away by erosion, is untenable. 

Along this margin of the coal field the strata tend to thin out to a 
feather edge. In places the third or fourth coal seam is sometimes the 
lowest one present, and is found just above the Waverly. In one place 
a continuous ridge contains at one end six coal seams, all in their proper 
position and substantially horizontal, while at the opposite end of the 
ridge the Waverly, capped with the Conglomerate, rises to the height of 
the upper coal. 

Waverly Conglomerate. — This rock is conspicuously exposed along the 
south bank of the Licking in Madison and Hanover townships, present- 
ing abrupt, precipitous bluffs twenty to forty feet high, with vertical 
fissures like those in the Carboniferous Conglomerate. It contains fewer 
pebbles than in Knox and Richland counties, being more assimilated to 
the Logan sandstone. On Rock Run, north of the old furnace in Mary 
Ann township, where one hundred feet of the Waverly is exposed, the 
Waverly Conglomerate is seen in well-defined, even layers of six. to ten 
feet each. It is here a fine-grained, easily quarried, yellow sandrock, 
with very few pebbles, and containing occasionally characteristic Wa- 
verly fossils. Here unlimited quantities of very good building stone 
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could be obtained, and the same may be said of nearly all of the outcrops 
of this rock. 

ARCHEOLOGY. 

A proper description of the archaeological remains found in this 
county would require the work of an entire summer devoted to their 
study. In Fallsburgh, Hopewell, Madison, Newark, Granville, and Jer- 
sey townships, and perhaps in. others, are remains of the earth-works, 
and other structures of the ancient races, most of them referable to the 
times of the "Mound Builders/' all of which deserve a more careful and 
systematic study than they have yet received. Fortunately, the most 
important of these monuments were carefully surveyed and platted by 
Col. Charles Whittlesey, at the close of the first Geological Survey of the 
State, and thus the form and locations have been recorded of many earth- 
works, which have since been obliterated by the plow, but further ex- 
ploration with the spade is needed to gather all the available facts tend- 
ing to explain their character and uses. The excavations made in min- 
ing the. chert of Flint Ridge cover large areas, and the exploration of 
these would doubtless give much information as to the character of the 
implements used, and the mode of mining practiced by these early races. 
It is to be hoped that, if no other provision is made for it, the citizens of 
the county will organize a local society for the purpose of thoroughly 
exploring, mapping, and preserving these interesting remainSc 



CHAPTER LXIX. 

REPORT ON THE GEOLOGY OF MEDINA COUNTY. 



BY ALFRED W. WHEAT. 



Medina county is bounded on the north by Lorain and Cuyahoga, on 
the south by Wayne, on the east by Summit, on the west by Lorain and 
Ashland counties. 

There are seventeen townships in the county, containing collectively 
four hundred and fifteen square miles. Like most of the "Western Re- 
serve," this county is largely given up to the dairy interest— the manu- 
facture of cheese. 

The total number of farms in Medina county, as given in the census 
report for the year 1870, is 2,722, over 2 ; 000 of the number being of less 
than one hundred acres each, and of the latter number a few more than 
half are farms of less than fifty acres each. 

The highest land in the county is in Wadsworth, one mile north-east 
of the village; and it is over seven hundred feet above Lake Erie. Some 
portions in the north-western part of the county have an altitude of 
from two hundred and fifty to three hundred feet only above Lake Erie. 
The eastern half of the county is quite rolling, the western much more 
nearly level. 

The accompanying map shows the principal channels of drainage ; 
the streams flow both to the north and the south, eventually finding the 
St. Lawremce and Mississippi Rivers. There is but one lake in this 
county, Chippewa Lake, the extreme length of which is one mile and a 
half. 

The sail in the western portion of the county is mostly clay. In 
Harrisonville township two thousand acres are covered with peat. 

The indigenous forest trees upon the clay lands are elm, beech, maple, 
oak, hickory, linden, black walnut, butternut, and, in the river bottoms, 
sycamore. Chestnut trees are prevalent along the ledges and sandy 
tracts in the eastern part of the county. 

Glacial markings are shown wherever the rock is exposed and is of 
such a nature as to retain them. The general trend of the striae is 
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south-east. The glaciated surface is generally covered with a bowlder 
clay containing many pebbles of crystalline rock, granite, quartz, etc., 
brought from the far north, and more and larger stones derived from 
some neighboring region or locality. 

GEOLOGICAL STRUCTURE. 

A detailed account of "the geological structure of the county will follow 
this introduction, the exposures of rock in each township being described 
separately. A brief summary only will be given at this point. The 
general section of the rocks exposed in the county is as follows : 

FEET. 

1. Coal Measures - 100 

2. Conglomerate = - 135 

3. Cuyahoga shale ( Waverly group) 250 

The Coal Measures reach into the south-eastern corner of the county, 
and Coal No. 1 is worked with profit in three mines, all in Wads worth 
township. This bed of coal also underlies a portion of the south part of 
Sharon township, these two townships being the only ones in the county 
which contain coal. Where mined, the coal reaches a maximum thick- 
ness of nearly five feet, is of superior quality, containing but little sul- 
phur. The production of the two principal mines during 1871 was over 
fifty thousand tons. 

The Carboniferous Conglomerate is exposed in seven townships, all in 
the two eastern tiers excepting Guilford. Bat most of this conglomerate 
region shows the Cuyahoga shale of the Waverly group in the deeper 
ravines ; in fact, the prevailing rock in Medina county is of this older 
division. Some fair building stone is quarried from the Conglomerate, 
but a great portion of this rock is unfit for building purposes. The 
character of the Conglomerate varies materially in the several places 
where exposed. In general the pebbles contained in it are quite small, 
and compose no considerable part of the formation, sand constituting 
the bulk of the material. The estimated thickness of the Conglomerate 
in Medina county is one hundred and thirty feet. 

The Waverly series, or the upper division of it, now named Cuyahoga 
shale, is the third and oldest group of rocks found in Medina county, 
the greater portion of 4he Drift being immediately underlain by the 
Cuyahoga shale, which is exposed in a majority of the townships. 
Roughly estimated, the Cuyahoga shale in Medina county may be said 
to have a thickness of two hundred and fifty to three hundred feet. 

This formation is exceedingly rich in fossils, some of the characteristic 
species being Hemipronites crenistria, Pwduetella. Newberryi, Sanguinolites 
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seolw, Pleurotomaria textiligera, Grammysia Hannibalensis, Dictyophyton Red- 
fieldi, Gyracanthus Alleni, etc.; Platyceras eoniforme, P. Lodiense, Fenestelta 
multiporata, Lingula melie, Discina Newherryi, Athyris lamellosa, Spirifer hi- 
plicatus, Schizodus Medinaensis, Promacrus Andrewsi, Conularia micronema, 
Newberryi, Phillipsia Lodensis, etc. 

The lithological character of the Cuyahoga shale is quite variable, 
ranging from a very soft shale to a hard argillaceous sandstone. Some 
of it, by exposure to weather, separates into thin, tough sheets, but the 
greater part crumbles down into clay. A few beds contain lenticular 
concretions of lime and iron. The rock is usually gray in color. The 
shade, composition, and hardness differ very greatly in successive layers. 

The Economic Geology of Medina county makes no great show. The 
mineral wealth of the county lies chiefly in coal. Of iron stone there is 
but little, and that contains only a small per cent, of iron ; and of lime 
there is a notable lack. Gas springs are known in nearly every town- 
ship which is immediately underlain by the Cuyahoga shale, but in no 
case has this gas been utilized. 

While traveling about the county I not infrequently had persons 
whisper in my ear, with great caution, the word "lead;" and I found 
several tracts of land under lease to parties who were confident that they 
should develop large deposits of galena. My own work with hammer 
and chisel in a secluded ravine or by the roadside would at times call 
from a passer by this question : " Stranger, are you prospecting for 
lead?" All parties were assured that such a search would be quite 
profitless. Small quantities of galena are found among the fossils of the 
Cuyahoga shale at Lodi and Weymouth, but only small quantities. 

For particulars concerning the quarrying of building stone, and the 
manufacture of mineral paint, reference may be had to the following 
notes on the several townships : 

BRUNSWICK TOWNSHIP. 

The soil of Brunswick is largely clay. Wells dug near the Center do 
not pass through the gravel Drift. James Woodward makes this state- 
ment about a well which he dug fifty rods north of the Center ; Below 
the alluvium there were twelve feet of yellow clay, and below the yellow 
clay the well was dug forty-two feet into blue #lay, which contained a 
little gravel throughout. This may be called a sample of all the wells 
dug near the Center. 

The Conglomerate appears further west in Brunswick than in any other 
township. The extreme western limit is perhaps one hundred rods west 
of the north and south center road, in the upper part of the township. 
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It is here nearly a pure sandstone, the quartz pebbles being compara- 
tively rare. The product of the quarries in the rocky ravine two miles 
north of the Center is variable, some of the stone being a fine white grit, 
while much of it is badly stained with large dark patches. 

CHATHAM TOWNSHIP. 

The general level of this township is much below that of the three 
which lie east of it. There is a rapid fall from the center road to the 
west amounting to nearly two hundred feet in the three miles to the east 
branch of Black River. 

The Cuyahoga shale is exposed on Gray's Creek, which flows along the 
western border of the township, and empties into Black River near the 
east and west center road in Spencer. The upper strata are of very hard 
shaly sandstone, quarried for foundations. The gray soft shale below is 
much like that on Rocky River below Abbeville, and contains similar 
lenticular concretions of iron, but the limestone concretions are here very 
few. The fossils are not well enough preserved in this shale to be of 
value as cabinet specimens. The under surfaces of the thin layers of 
shaly sandstone, which occur every few inches in these beds, show abund- 
ant tracings of fossil forms, but none of them are distinctly marked. A 
bowlder, estimated to weigh eleven or twelve tons; can be seen in the 
bed of Gray's Creek. 

GRANGER TOWNSHIP. 

The Conglomerate underlies all of Granger, as it is one of the town- 
ships in the most easterly range of the county. There are abrupt ledges 
on lots 39, 41, 42, and 98. Quarries have been opened on lots 42 and 78 
and also on lot 38. Along the west line of the township there is a sand- 
rock which comes near the surface, and may be seen on lot 50 and is 
doubtless referable to the upper layers of the Cuyahoga shale. 

An ancient fort stood on land a half mile east of Grangersburg ; it is 
now but an indistinct remnant of the original fortification. It once con- 
sisted of a circular trench with embankment, and was, perhaps, ten rods 
across, the northern extremity being now cut off by the public road. A 
perpetual spring fed a small stream, which flowed along the base of the 
wall. 

GUILFORD TOWNSHIP. 

The Coal question is one of special interest in Guilford township, which 
is the first one west of Wadsworth, where are three coal mines in full 
operation. The River Styx Valley lies between the townships. The 
altitude of Guilford is less than that of Wadsworth, being at Seville Sta- 
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tion, on the Tuscarawas Valley Railroad, four hundred and ten feet above 
Lake Erie. Borings to discover coal have been made at several places in 
Guilford, but all without success up to the time of the Geological Survey, 
when it was understood that the railroad company was furnishing money 
for further tests by boring. 

No true conglomerate rock was seen in the township, nor were' any fos- 
sils to be found in the sandstone and shale. So far as can be made out, 
the upper rock is a fair grit, the top layers being shelly or broken. First 
below this sandstone is a soft shale, which in turn is succeeded by a hard 
but brittle shale that has considerable grit in it, as can be seen at the 
Fall Creek exposures, where the color is light gray. 

Some years preceding the Survey drilling was done on Mr. Jacob 
Smith's land, in the bed of Fall Creek, a half mile west of the north and 
south center road. The bluff above, where the drill was put down, shows 
the succession of the rock about thirty feet. It is a hard, brittle shale, 
of a light dove color, with an occasional layer a few inches thick, of a 
bluish shade, without grit. There is rarely a hard concretionary mani- 
festation, and occasionally kidney ore. Below this bank the drill was 
put down forty -five feet, through rock quite like that in the bank above. 

The sandstone is quarried in the ravine of Fall Creek, one and a half 
miles east of Seville; it is also quarried at a place just over the county 
line in Wayne. Whetstones and grindstones have been somewhat ex- 
tensively worked out of the rock in the north-east corner of the township 
by David Wilson, Esq. The grit is coarser but not so sharp as that 
worked on Webster Hard's land, in Wadsworth. All the rock seen in the 
township is below the coal, and apparently belongs to the Waverly group. 

An ancient fort, now quite obliterated, once stood on land one mile north 
of Seville, and one-half mile east. 

HINCKLEY TQWNSHIP. 

Hinckley township is in the north-east corner of the county. The soil 
is loamy, for the most part, affording a growth of chestnut, walnut, hick- 
ory, and oak timber. 

The Carboniferous Conglomerate is exposed more abundantly in Hinckley 
township than in any other in Medina county. Immense perpendicular 
ledges, having very curiously worn sides and caves, from which issue fine 
springs of never- failing water, are characteristic of this township. The 
stroller over these extended rocky ledges sees many astonishing pass- 
ages in the rock made by the falling away of large masses consequent 
upon the undermining of the softer rock below. The small river run- 
ning northwardly through the township was once a powerful wearing 
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torrent that filled the valley, in the bottom of which it now so quietly 
flows. The passage of glaciers also helped to break up the rock and wear 
away the softer, looser portions, leaving additional evidences in the 
groovings of the surface. 

HOMEE TOWNSHIP. 

The south-western township in Medina county is named Homer. The 
rolling surface is cut through the whole length of the township by one 
of the fountain streams of Black River, affording some fine exposures of 
Ouyahog^ shale. The bluffs are thirty feet high in some places, and the 
opportunity of tracing out the succession of the layers is very good. The 
rock is a soft gray shale with interspersed layers of hard sandy shale, of 
a lighter color. The latter is occasionally worked out of the river bed 
and used for foundation stone for bridges, etc.; but it is too hard to be cut 
well, and long weathering will cause it to disintegrate or split into thin 
slabs. Concretions of iron are found in the shale of this township as in 
others, but the lime concretions are infrequent. No good fossil speci- 
mens were obtained here, the shale being too soft to hold the forms. 

Galena has been found in Homer, and a few parties, more sanguine 
than wise, have taken lea c es of land for lead-mining purposes. 

HARRISVILLE TOWNSHIP. 

The land of Harrisville township is somewhat rolling, and affords a 
variety of soils. In some parts the land is clayey, and in others slightly 
sandy. * 

Peat covers over two thousand acres in this township. One-half of this 
territory lias the deposit not over eighteen inches deep, the underlying 
clay being heavy, yet light colored. The average depth of the peat on 
one thousand acres is about five feet. Most of the western and southern 
parts of -this Harrisville marsh have been plowed. The bed rock is 
twelve to eighteen feet below the surface of the marsh. The land can be 
shaken by jumping upon it, although cattle go all over it. The digging 
of ditches has revealed quantities of shells, but no large fossils r so far as 
could be learned. 

Railroad levels were run in 1853, between Wooster and Grafton, by Mr. 
W. E. Ferguson, Engineer. The extreme elevation of the road, as it was 
surveyed through the marsh, was three hundred and forty and three- 
tenths feet above Lake Erie. The road was to have run west of the vil- 
lage, of Lodi, and the elevation there was three hundred and thirty-six 
feet above Lake Erie. This would give the surface at the town-pump an 
altitude of about three hundred and fifty feet. 
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Harrisville is one of the townships in which the water " divides " to 
the Ohio River and Lake Erie. The great marsh is drained in both di- 
rections, and is much lower than most of the land along the "divide." 

The Cuyahoga shale is very finely exposed north of the village of Lodi, 
many rods of abrupt river-bluff offering superior sections of this forma- 
tion. Lime is quite rare in the rock here, and iron concretions are not 
as abundant as in some of the exposures of this shale in Medina. Fossils 
in the soft shale are numerous, though difficult to preserve. Brachiopods 
and bryozoan corals abound, and occasionally a crinoid or a trilobite may 
be found. 

Quarrying has been carried on since 1840 in numerous places along 
Whetstone Creek, a mile south-east of Lodi. The rock is chiefly an argil- 
laceous sandstone, most of the beds being only a few inches thick, and 
the thickest not twenty inches. The exposures here are twenty- five to 
thirty feet high Large crevices run through all the rock, which is badly 
broken up. Many layers show something of a micaceous nature, and one 
of an inch in thickness splitsanto thinly-laminated sheets of large size. 

Above the shale is a deposit of Drift-conglomerate but slightly cemented 
together. This bed is four to five feet thick, and when cut into, usually 
stands up against the weather, though in places it falls away verv quick- 
ly. Large masses may be found in the ravine where they have stood 
years of washing, and yet seem very compact and hard to break up. This 
deposit of Conglomerate is largely made up of stones of the size of eggs, 
and some are even large enough to weigh two pounds. 

One mile west of Bridgeport, the town just across the county line in 
Wayne, there is a large quarry on the south sidepf the Killbuck River. 
At this exposure the rock lies in thicker beds than it does along the 
Whetstone Creek. I found in this quarry a large fish spine (Gyracanthus 
compressus), also an abundance of fossil shells (Productus). 

Travertine is being deposited in a lot owned by Col. Robert English. It 
is a mile from Lodi by the north-east road. Some of the masses are large, 
and they are quite numerous about the spring which issues from a hill- 
side. 

The largest bowlder in Ohio, with possibly one or two exceptions, may be 
seen in a field at the cross-roads, one mile and a half north of Lodi, and 
a little east. This mass of erratic rock is that variety of granite called 
syenite. The feldspar in this is dark flesh colored. These masses are of 
metamorphic rock, unknown in Ohio except as bowlders. Like all such 
granitic bowlders, these are fragments of Canadian rocks which were 
broken from the hills and ledges where they belonged, and brought to 
the south either by the great glaciers which once ground down the whole 
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northern country, or were dropped where they now lie by the icebergs 
which broke from the glaciers, and floated southward over the great body 
of water which then filled the lake basin, scattering their burden of rocks 
and gravel upon the bottom. This large mass of syenite shows two per- 
pendicular sides; the highest of which measures twelve feet above the 
sod. One of these sides measures fifteen feet across the face, and the other 
is ten and a half feet across. The sloping side rests against a grassy 
bank, and gives access to the top of the mass. The depth of the bowlder 
below the soil can not be stated; apparently it is considerable, and per- 
haps the larger part of it is out of sight. II half of the mass is below 
ground, as can be fairly inferred, then the weight of the block can be 
stated at about one hundred and sixty-five tons. 

Two rods distant from this block is another mass of the same kind of 
rock, which evidently was once broken from it, probably from the side 
which now shows the bold front of fifteen feet in breadth. This second 
block is mostly under ground, the exposure being simply one corner and 
three triangular surfaces. It projects about seven feet above the sod. 
The three faces exposed measure respectively twelve, fifteen, and twelve 
feet at the base. 

There is yet another large massof the same rock lying near the two 
already described, and the three, it would seem, were once one single 
gigantic block. The size of the third mass can not be estimated, as it 
lies almost wholly below ground. It can be struck with an iron probe 
some distance away from the exposure, which measures three by six feet 
across. These specimens are of especial interest to those who under- 
stand what were the transporting forces which brought these masses so 
far from their original beds. 

Gas springs and deer licks are known in Harrisville township. 

The first house built in Medina county was a log house, erected in the 
year 1810, within what is now the village of Lodi. . It was built by Judge- 
Joseph Harris. 

An ancient mound of much interest can be seen in the center of Lodi; 
village. Upon this mound Judge Harris, the first settler of the county,, 
built a house in about the year 1830. This house still stands. The 
mound is just south of the public green of Lodi. The elevation of the 
mound above the general level of the land upon which it stands is twelve 
feet. The outlines are yet quite distinct, though the grading of the yard, 
has somewhat changed the original appearance. When the town was- 
first settled, the mound was covered with large trees, among them severaL 
black walnuts which were over two feet in diameter. The decayed stump 
of one is yet to be seen. The longest measurement of the mound is one 
24 
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hundred and sixty feet— this is from north to south. The east and west 
measurement is one hundred and thirty-five feet. 

Upon this large mound were formerly two knolls forty feet apart. 
Each was about two feet high, and ten across, with a distinct ditch 
around it. One knoll was upon the east side, the other on the west, 
the house now standing on the edges of both knolls. When the trees 
were cut away, it was noticed that large sugar maples had grown upon 
both. 

In digging the cellar of the house, nine human skeletons were found; 
and, like such specimens from other ancient mounds of the country, 
they showed that the mound- builders were men of large stature. The 
skeletons were not found lying in such a manner as would indicate any 
arrangement of the bodies on the part of the entombers. As our inform- 
ant, Albert Harris, Esq., said, "It looked as if the bodies had been 
dumped into a ditch." Some of them were buried deeper than others, 
the lower ones being about seven feet below the surface. When the 
skeletons were found, Mr. Albert Harris was twenty years of age, yet he 
states that he could put one of the skulls over his head, and let it 
rest upon his shoulders, while at the same time he was wearing a fur 
cap. The large size of all the bones was remarked, and the teeth were 
described as "double all the way around." They were kept for a time, 
and then again buried by Judge Harris. At the center of the mound, 
and some nine feet below the surface, was found a small monument of 
cobble stones. The stones, or bowlders, composing this Were regularly 
arranged in round layers, the monument being topped off with a single 
stone. There were about two bushels in measure of these small bowl- 
ders, and mixed with them was a quantity of charcoal. The cobble- 
stones, charcoal, and skeletons, were the only things noticed at the time 
of digging the cellar, which was in 1830. Many years later, in 1869, as 
digging was being done to lay stone steps at the front of the house (the 
north side), two other and smaller skeletons were found only three feet 
below the surface. They lay with their heads to the north. The inter- 
ment of these two bodies was probably much more recent than that of 
those found deeper down, and a different race of men may have put 
them there. Doubtless there are other skeletons in the mound at pres- 
ent, as the digging referred to was done solely for the purposes men- 
tioned, and not for the sake of learning anything concerning these 
relics, so no care was taken to fully investigate this very interesting 
matter. Mr. Harris thinks that the ground in front of the house, if 
dug over, would afford many valuable relics. This mound may pos- 
sibly go back in history to the time when the Harris ville swamp was 
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a lake, and the region about good hunting territory. Chippewa lake* 
is but six miles distant. Great quantities of flint arrow-heads and 
stone axes have been found about the marshes. 

LITCHFIELD TOWNSHIP. 

The soil of this township is a tough clay, much like' that of Lorain 
county, which lies immediately west, The surface is level, but a slight 
ridge runs north-east and south-west, crossing the center road two miles 
east of the village of Litchfield. On this ridge are flowing wells which 
afford large supplies of water throughout the year. There is a thick- 
ness of eight feet of clay above the Cuyahoga sliale at the "Center." 

A gas well of some note is situated one mile and a half north and one 
mile west of the Center. Mr. J. V. Straight— who, with Mr. E. Rice 5 
bored the well in 1860 — makes this statement concerning the boring 

" We passed through the following strata: 

FT. IN. 

1. Clay .......'. ............ ... 15 

2. Shale ....„„ ... -„.. 180 '.. 

3. Hard slate . . 2 

4. White flint.... 2 

■6. Coal . ... .................... .. 2 

6. Shale 1 

«. Sandstone........ .„ „._„ ^ 25 

"Of the above series, No. 1 is Drift clay; Nos. 2 to 6, Cuyahoga shale; 
■No. 7, Berea Grit. No. 5, "Coal," is not true coal, but either a layer 
of carbonaceous shale, or a local aceumululation of vegetable matter, 
such as is sometimes met with in the Waverly rocks. 

"Oil was brought up by pumping, but not in any great amount. 
During the drilling, gas escaped with a clear, whistling sound, and 
when set on fire it blazed up from twenty to thirty feet, the outlet 
being eight inches square." 

Three other gas springs are known in the township, 

LIVERPOOL TOWNSHIP. 

Liverpool is the most westerly of the northern tier of townships* 
Kocky River flows through the Center from the south to * the north, 
making an occasional exposure of the Cuyahoga shale. For most of the 
distance the river flows so far from the old bluffs that not being subject 
to its wearing action, they have become gentle slopes, and so have a 
dense covering of vegetation. The old bluffs are, in several places, full 
a half a mile apart, while the river channel is not over fifty feet wide. 
There is but alight exposure of the rock in the northern part of the 
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township. At the Center a succession of some thirty feet of strata can 
be seen. The lowest bed is rather hard; with this exception, and that 
of a kyer eight inches thick of fine-grained shaly sandstone, some fifteen 
feet above the river bed, the rock is of a uniform dark grey color, and 
quite soft. Fucoids in great abundance cover the under surface of the 
layer of sandstone. Spirophyton is abundant in a shaly sand;tone which 
is exposed in the river bed at a place one mile south of the Center. Fos- 
sils in great variety — crinoids, bryozoans, brachiopods, orthoceratites, 
and trilobites— -are to be found in a water-washed bluff, where the bridge 
crosses the river one mile below Abbeville. About one hundred and 
fifty species were obtained here. Most of them were found in the len- 
ticular concretions of lime and iron; those in the soft shale were all 
unfit for preservation. Scarcely one per cent, of the concretions are fos- 
siliferous, but those which are to are very rich in well-marked forms. 
This bluff is on the east side of the river, and extends as an abrupt wall 
for some eighty rods, the height being generally thirty feet. Thin con- 
tinuous layers of sandy shale can be traced along the cliff Concretions 
are very abundant from the base of the exposure to the summit, and are, 
as is usual, arranged in continuous layers; the average thickness of the 
concretions is one inch, and the maximum thickness four inches. These 
concretionary beds can be seen in their connection with those above 
them, in York township, a quarter of a mile north of the Abbeville 
bridge. 

Nine wells, which were bored for petroleum in Liverpool, yielded a small 
amount of oil; two others failed to afford any. Some wells which were 
sunk only one hundred feet " struck oil.'' Mr. John Jordan put one well 
down fourteen hundred and fifty feet. The location of this well is over 
half a mile north of the Center. No satisfactory section of this and 
other wells can be obtained, but only general statements, which are too 
indefinite to be of real value. Five wells were put down over five hun- 
dred feet. The Gardner well was nearly one hundred and fifty feet to 
the sand-rock. The well at the grist mill was put down to the sand-rock, 
one hundred and forty-five feet. The deepest well, Mr. Jordan's, was put 
through the sandstone (Berea Grit), the red and black shale (Bedford, 
Cleveland, Erie, and Huron shales), some flinty layers (Hamilton), and 
then five hundred feet into limestone (Corniferous, Water-lime, and 
Niagara). One hundred and fifty barrels of oil were taken from one 
well ; others yielded from thirty to forty barrels each. None of these 
can be profitably worked for their oil at present prices. Gas comes con- 
tinually from several of these wells^ 
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LAFAYETTE TOWNSHIP. 

The most central township in the county is Lafayette. The altitude 
is not nearly as great as that of Montville, the next township on the 
east. There are no exposures of rock of especial note, and the streams 
are small. There is also a noticeable absence or scarcity of bowlders. 

Chippewa Lake is in this township. It is the only lake worthy of note 
in the county. Its extreme length is a mile and a half, the breadth 
being about half the. length. 

MEDINA TOWNSHIP. 

Conglomerate may be seen in one locality in this township. It is in 
the extreme northern part, just south of the diagonal road between 
Weymouth and Brunswick. There is a fine glaciated surface on the rock 
at that exposure. 

Cuyahoga shale is the rock which predominates in this township, being 
exposed in numerous places. At Weymouth it is for the most part a 
gray sandy shale, with some softer beds. The lime and iron concretions; 
are here quite infrequejat. Only the upper part of the formation is seen 
in the township. This is highly fossiliferous in several localities, es- 
pecially at Weymouth, Bagdad, and Medina The most abundant species 
are Hemiproniies crenistrid, Productella Newberry i, Grammysia Hannibalensis, 
Pleurotomaria textiligera, Sanguinolites aeolus, Edmondia tapesiformis, Spirifer 
biplicalus, Schizodus Medina ensis, etc. 

A sandstone quarry at Weymouth affords a fine-grained, drab-colored 
stone, valuable for monuments. A slab of this stone in the cemetery at 
Hinckley has stood weathering over thirty years, and now looks in a 
better condition than a majority of the marble slabs in the same ceme- 
tery. This bed of stone is nearly two feet thick, but to be worked out a 
large amount of superimposed soft shale has to be removed. 

The altitude of Medina village is about the same as that of the highest 
land crossed by the Tuscarawas Railroad, the summit, according to the 
old survey of the road, being nearly two miles south of Medina village, 
in Lafayette. The altitude there is five hundred and seventy feet above 
Lake Erie; at Medina Station it is five hundred and seventeen feet; at 
Grafton Station (Lorain county), it is two hundred and thirty- seven feet* 
at the Atlantic and Grieat Western Bailroad crossing, south of Medina 
county, it is three hundred and ninety- three and six-tenths feet. 

Passing north along the western border of Medina township we de- 
scend upon successive flats quite regularly disposed. The off-look from 
some of the elevations is picturesque in the extreme, though not from 
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any bold, rocky exposure in the landscape, for vegetation covers every 
thing. 

Gas springs are known in this township; the one on Mr. Z. White ? & 
land, one-third of a mile north-west of Weymouth, being the most east- 
erly observed in the county. The gas comes from a spring of water 
which has never been known to freeze over. Another gas spring is in 
the bed of the west branch of Rocky River, three miles north of Medina 
village and west of the turnpike bridge. 

An ancient fort, just south of the business houses of Weymouth, is one 
of the best preserved and most interesting of its kind which can be seen 
in this region. Like other such evidences of the old power and import- 
ance of the race of men known as the mound-builders, this fortification 
is called an Indian fort, though the Indians which the early settlers ot 
the country found, knew nothing of these ancient works' of defense. 
How could they when the maple trees growing on the embankment gave 
e vidence of being over seven hundred years old? The fort is an in- 
trenched projection of land, which has abrupt, bluff outlines, excepting 
at its rear connection with the mainland. The river having made an 
abrupt turn, back upon itself, there was formed a peninsula-like projection 
of land having shale bluffs over fifty feet high. The defense of this 
point was easy after trenches had been cut across the neck. Three such 
trenches are how plainly discernible, and they bear on the surface evi- 
dence of the former greatness of the work. The trenches are two hun- 
dred and ten feet long (width of the point of land); the inner trench is 
three hundred and sixty feet back from the end of the point ; the middle 
trench is forty-one feet from the inner one; and the outer trench is forty- 
nine feet from the middle one, or four hundred and fifty feet from the 
end of the point. The trenches run east and west, the point of land 
being a southward projection. Even now, after these many centuries of 
- change, the average depth of the tranches is three feet, while in some 
places it is five to six feet, the embankment projecting above the genera! 
level of the land about two feet, making the bottoms of the trenches be- 
low the tops of the embankments five feet, and in places seven feet. 
Early settlers of the township thought this high point of land, this old 
fortification, a superior place for a burying ground, and it was used for 
this purpose for some years ; a few of the brown stone slabs still stand as 
reminders of the pioneer whites who dispossessed the red man of this 
territory, which had once supported the the' semi-civilized mound- 
builders. To get at the cemetery a road was cut through the center of 
the three embankments. The Clinton Line Railroad (never built) was 
to have passed just in the rear of the other trench, and some excavation 
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was done toward cutting a roadway across the point. Fortunately that 
work waa not carried far before it was abandoned, leaving this old relic 
of a departed race but little defaced. 

MONTVILLE TOWNSHIP. 

Montville township, as its name implies, is high land. The Tuscar aw a 
Valley Railroad was diverted to the west out of the township and out of 
the direct route, because of the difficulty of grading over the high land 
of Montville. 

The . billowy character of the surface in some places was another 
obstacle. 

The water, divide in this township is a matter worthy of mention. 
Much of the water falling upon the southern part of the township runs 
southward to the Ohio River ; but all that falls in the northern part 
finds its way eventually into the St. Lawrence. Harrisville and other 
townships are thus drained, both to the river and the lake. 

Conglomerate is the upper rock in the eastern part of the township of 
Montville. It has been quarried to some extent on land owned by Oliver 
Ingham and William Waters, half a mile west of the Sharon line, and 
one mile south of the Medina line. The grains of the rock are about 
the size of bird- shot, with quartz pebbles as .large as blue birds' eggs 
scattered sparingly" through the mass. Quarrying is also done in a ra- 
vine one mile south of the Center school-house. 

Cuyahoga shale shows itself in the north-western part of the township. 
Its sandstone layers are quarried at a place some forty rods south of the 
Medina line, and east from the west line of Montville about one mile. 
Mr. Samuel Bowman owns the quarry. The stone is unreliable in quali- 
ty, as it often splits into thin sheets after continued weathering. Judge 
Castle put this stone into foundation walls of business blocks in Medina, 
and in the course of twenty years it had disintegrated so much that he* 
was obliged to have it replaced with new stone. 

In the south-east corner of the township, two miles and a half from 
the Myers coal-bank in Wadsworth, is a ravine which gives a section of 
perhaps one hundred feet. At the top is a very tough shale of a gray 
color. The underlying sandstone is of varying fineness. 

A fine Conglomerate bed, ten inches thick, is seen about twelve feet 
below the upper stratum, of tough shale, with beds of sandstone above 
and below. This bed of Conglomerate is made up almost wholly of peb- 
bles, there being in it only sand enough to fill in the interstices between 
the pebbles, which are generally as small as or smaller than hazelnuts. 

An ancient mound may be seen on Mr. John Archer's land, known as 
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the Philip King farm, two miles south-east of Medina village. It is 
nearly midway between Rocky River and Champion Brook, and perhaps 
fifty rods above their junction. The mound is now ten feet high, and 
some seventy feet in diameter, though centuries of washing and several 
years of plowing have extended its borders and rounded its outlines. The 
soil of the mound is different from that of the " bottom land " on which 
it is built. The nearest ridge or bank is about thirty rods distant. Flint 
arrow-heads abound on the surface about the mound. 

SHARON TOWNSHIP. 

The Coal Measures extend into Sharon township from Wadsworth, 
which lies immediately on the south. Borings have shown the presence 
of coal in the south-east and south-west corners of the township. 

The Conglomerate shows extensively in ledges which are crossed by the 
north and south State and Center roads, two miles north of the south 
line. There are perpendicular bluffs of Conglomerate along Spruce Run, 
and it is shown to some extent in lot nine at the north of the township. 
George W. Crane, Esq., owns a quarry of the rock situated a little north- 
east of the Center. There are no large pebbles in the stone, and 
only a few very small ones. Mr. Glenn Freeman's south lot. line on the 
Center road is on the highest land in the township — over one hundred 
and fifty' feet above the village. The west part of .the township has 
much heavy clay ; the eastern part is loamy. 

The Mineral Paint made from the shale in the south-western part of 
the township is a valuable commercial article. 

SPENCER TOWNSHIP. 

Lying as it does at the extreme western border of the county, Spencer 
township differs much from the territory in the eastern portion where 
the surface is so much broken up. Clay soil and level surface, such as 
characterize southern Lorain, are the predominant features in Spencer. 
It also forms the lowest portion of the county. Between the soil and the 
Drift clay is a variable layer of sandy loam. The north-eastern quarter 
of the township affords a few exposures of Cuyahoga shale in the banks of 
the East Branch of Black River. 

Gas springs have been observed in the river. 

Salt is indicated in the wells and springs which are found on a narrow 
belt of land running westwardly, and about eighty rods north of the 
Center road. The percentage of salt in the water is small, yet it was 
^enough to interfere with the working of a steam-boiler, producing saline 
incrustations upon it. Salt licks are known in the township along this 
belt of salt territory. 
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WESTFIELD TOWNSHIP. 

Westfield is the middle township in the southern tier. The northern- 
part is clayey, but the southern part is sandy. Over three hundred acres 
are covered with peat. There is a marl marsh of twenty acres, situated 
a mile and a half south of Leroy post-office. The marl is like a whitish 
clay with minute shells, and when burnt, the lime produced is a shade 
between the white and gray lime in the markets, but the strength is not 
nearly equal to that of ordinary lime. The houses of the town were 
formerly plastered with this marl lime. 

A mastodon or elephant skeleton was found in this township in the 
year 1832. Most of the bones were taken to Wooster at the time of their 
discovery. 

WADSWORTH TOWNSHIP. 

The Coal Measures cover three-fourths of Wadsworth township, which 
is the extreme south-easterly one in Medina county. By careful esti- 
mate it is thought that four hundred and fifty acres of workable coal ex- 
ist in this township. Drilling has been done very generally over the 
coal territory, and basins of excellent coal found and mapped, but insuf- 
ficient railroad facilities delay the general development of it. Three 
mines are now in full operation, the coal mined being of good quality, 
such as sells in Cleveland on an equality with the Willow Bank coal. 

The Wadsworth Coal Company began shipping coal in December, 1869. 
At the time of my visit (September, 1871) the daily production of this 
mine was one hundred and fifty tons, the estimated product for the year 
being fully forty thousand tons. Eighty miners are employed. The 
mine is in the south-east corner of the county. The coal is shipped by 
the Silver Creek Branch of the Atlantic and Great Western Railroad. 

The Diamond Coal Works of Humphrey, Coleman & Co. are situated two 
miles south-east of the village of Wadsworth, the railroad running close 
to the mine, which was first opened in December, 1869. At the time of 
my survey daily shipments of seventy-five tons were being made. The 
yield of this mine in 1871 was stated to be thirteen thousand tons. Thirty 
miners were employed by this company. 

The Myers Coal Bank is in the north-western part of the township, three 
miles from the other mines. It has some peculiar features, but at the 
time of my visit it was filled with water, which the engines made slow 
progress in removing. A conglomerate of mixed pebbles, etc., imme- 
diately overlies the coal in this bank, but is somewhat broken and tilted 
up, showing great crevices. The coal also is broken up and shows many 
mud cracks ; but is of good quality. It does not fall to dust by weather^ 
ing, or run together when burning in a grate. The market for this coal 
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is a local one; the towns to the north and west generally send their 
wagons to this bank for their coal supply. Unfortunately, there is a 
large fissure in the floor of the mine through which comes a flow of water, 
necessitating constant pumping. 

The succession of rocks in this region of the Coal Measures, according to 
Mr. Julian Humphrey, is as follows, and as he is senior partner of the 
Diamond Coal Company, and a man who has had thirty years' experience 
in drilling for coal, his statements are deserving of credit : 

FT. IN. 

1. Drift.... 20 

2. Coarse sandstone 40 

3. Dark soft shale - - 6 

4. White clay 4 to 6 

5. Gray shale 16 .... 

6. Chocolate shale.... .•___„ 16 

7. Dark shale. „ 16 

8. Coal 3 to 5 

9. Fire-clay '. 1 to G 

10. Fire-stone, " Bottom rock." 

The last stratum, a quartzose sandstone, was not drilled through, as it 
is extremely "hard." The Conglomerate is supposed to be below the 
firestone. Mr. Coleman has put down perhaps seventy-five drill-holes in 
this section of the State, and says that this, his ideal section, is always 
essentially encountered where coal is found.. 

The roof shales of the Wadsworth coal mines are generally mazes of 
fossil coal plants, all pressed into thin sheets, and printed upon the shale 
as distinctly as if photographed. The thickness of the coal is, in some 
cases, over five feet, but it is generally thinner, the larger portion of the 
township affording only thin coal. This coal lies in "pockets" (local 
basins), and as it is the lowest in the coal series of Ohio, and forms the 
margin of the great coal basin, it is more irregular than the seams of coal 
which were deposited subsequently. 

The Conglomerate is seen one and three-fourths miles south of the center, 
by three-fourths of a mile west. A coarse-grained sandstone, locally a 
conglomerate, is quarried somewhat extensively at a place one mile north 
of the center of the village, on land owned by Henry A. Mills. The dip 
at the quarry, as made out at the most north-westerly outcropping of the 
ledge, is toward the north-west, and would seem to be a local exception 
to the general dip. This is explicable on the supposition that here was 
the limit of this deposit, and the slope was naturally to the shore, the 
dip being in the opposite direction or south-east. 

The Conglomerate overlying the coal would appear to be the result of 
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the washing in of the pebhles derived from the true and older Conglomer- 
ate. 

A well marked glaciated surface is shown at the Mills' quarry. The 
striae run south-east and north-west, the general dip of the glaciated sur- 
face being nearly ten degrees to the north-west. There is quite an extent 
of rock exposed along the road, affording an unusually good opportunity 
to see a continuous, well-marked glacier-planed surface. There are a few 
short, single striae which strike fifteen degrees more easterly, and were 
perhaps made by icebergs succeeding the glaciers which made the greater 
portion of the linings. The last-mentioned set are generally far apart, 
and usually but three to four feet long, while the glacial markings proper 
are continuous throughout the exposure, and are as true as "chalk lines." 
Picturesque scenery characterizes this township, though several others 
vie with it in this respect. The western part of the township falls away 
into a well-marked valley — that of the River Styx — which is in all prob- 
ability the western limit of the coal fields. Some of the highest land in 
the State is in this township. A Locke's level used on the range, east of 
the center, at a high point, one mile north-east of the town, showed no 
land along the horizon as high, though the ranges of Wayne and 
Summit counties were in sight. Basing my estimate on railroad levels 
in the township, we put this elevation at eight hundred feet above Lake 
Erie. Mr. Sargent made a survey, for the Lake Shore and Tuscarawas 
Valley Railroad, through Wadsworth, and if the road had been built on 
his line, the summit level would have been one mile south-east of Wads- 
worth village, and five hundred and eighty-five feet above Lake Erie. 
The south part of Wadsworth village is seventy-five feet higher than 
Medina Square. 

Whetstones have been manufactured quite extensively from rock taken 
from the bed of Mineral Run, on land owned by Mr. D. W. Hard, located 
on the north border of the township, and one hundred and sixty rods 
east of Guilford line. Two hundred and twenty-five thousand pounds of 
whetstones have been manufactured by Messrs. Reynolds, Sisler & Co., 
of Manchester, Summit county. This stone is called. an "oil and water 
stone." It was worked into all shapes required by the market, some 
of it meeting the demands of surgeons and dentists. The three layers 
of stone found at the locality vary in fineness and softness, the lower 
ones being coarser and harder than the upper one, which was mostly 
worked up into hones, etc. The average thickness of the three layers is 
four inches. Spirophyton Caudagalli, fucoids, and ProducU were seen in 
this quarry. 

The geological section in the ravine cut by Mineral Run is approxi- 
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mately as follows: Below the soil are, first, a buff-colored shale, some 
twenty-five feet in thickness ; below this a darker shale, ten feet thick — •• 
both these shales are valuable for pigment; below these shales a layer of 
iron-stone, one foot thick ; then follow alternate layers of soft shale and 
the whetstone rock, thickness not easily determined. Passing down the 
ravine a few rods, a shaly sandstone is exposed, which gradually runs 
into a coarse-grained rock, containing very small pebbles. This ravine 
gives a section of eighty or ninety feet. 

An analysis of the iron-stone found in Mineral Run was made by the 
State Chemist, Professor Wormley, at the request of Col. A. Munson, 
member of the Legislature from Medina county. It had been supposed 
to be quite rich in iron, but the analysis showed that it contained only 
two and one-half per cent, of metallic iron. 

The Eureka Paint Mills make two tons of paint per day. The principal 
materials used are the shale from Mineral Run, Lake Superior iron ore, 
and a mineral from Brandon, Yermont. 

YORK TOWNSHIP. 

The soil of this township is for the most part clay, the surface of the 
land being level. There is an exposure of shaly sandstone in the ex- 
treme north-east corner of the township. Beds of this, ten feet thick, 
show for quite a distance along Rocky River, but at exposures lower 
down the stream, in Liverpool township, it is seen to run into a mixture 
of sandstone and shale, the latter differing noticeably from the beds still 
lower in the series, because of the absence or scarcity of concretions- 
weathered specimens of the sandstone split into thin sheets. The con- 
cretionary beds are seen in the bluffs a quarter of a mile north of the 
Abbeville bridge, and the shale is there harder than further down the 
river, where fossils were found in abundance The upper layers of these 
concretionary beds are dark gray, and they are pressed in upon them- 
selves, many layers showing the shale broken into small pieces and 
massed on edge. The concretions are out of their usual horizontal posi- 
tions Some layers, ten inches thick, disappear altogether in a distance 
of less than six feet. 



CHAPTER LXX. 
REPORT ON THE GEOLOGY OF WARREN COUNTY. 



BY EDWARD ORTON, ASSISTANT GEOLOGIST. 



Warren county is bounded on the north by Montgomery and Greene, 
on the east by Clermont, on the south by Clermont and Hamilton, and 
on the west by Butler. The Little Miami River, which crosses it diag- 
onally in a south-westerly direction, divides it into two nearly equal di- 
visions. Its western sid<3 slopes towards the valley of the Great Miami, 
and reaches this valley in its north-western corner. 

Prom these statements, it can be readily understood that the surface 
of the county consists of two main divisions of the table-land that con- 
stitutes south-western Ohio— one of them lying between the two rivers, 
and forming a water-shed—- -the other making the beginning of the flat- 
lying tract that stretches away to the ea3t and south, which has been 
noticed in previous reports. 

The northern range of townships is traversed by the deep and com- 
paratively narrow gorge of Clear Creek, the east and west direction of 
which is unusual in the tributaries of the Miami. 

Turtle Creek and Union townships furnish striking examples of the 
waste that the country has suffered from erosion of an earlier day. A 
broad channel, at present occupied by Muddy Creek and Dick's Creek, 
connects the valleys of the two Miamis through this district. The old 
branch of the Miami Valley Canal, from Lebanon to Middletown, followed 
this ancient channel, connecting the two points named above, without 
intermediate lockage. It is certain that by means of this channel the 
two rivers were formerly united, at least there are no rocky barriers to 
divide them, either the Little Miami holding the westerly direction, 
which it now has, from Morrow to Deerfield, or, as is more probable, the 
valley of the Great Miami being opened out by glacial erosion to the 
south-east, the direction, indeed, in which glacial action has been most 
conspicuously exerted in south-western Ohio. 

The main valley of Turtle Creek furnishes another example of erosion 
which the present conditions do not fully account for. The stream no 
where runs upon a rocky bed, and to the north-eastward it furnishes an 
almost, if not quite, uninterrupted channel from the valley of the Little 
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Miami, at Csesar's Creek, to the same valley, north of Deerfield, shorten- 
ing the distance between these two points by more than eight miles. 
This is one of the lines by which Lebanon has sought railroad connec- 
tions. 

On the east side of the Little Miami, the valleys of Csesar's Creek and 
Todd's Fork are the only ones of considerable importance. Both streams 
take their rise in the flat track of .Greene and Clinton counties, from 
which they descend to the Miami in a south-westerly course. 

The dividing ridge between the two-Miamis, already referred to, holds 
the highest land of the county, the altitude increasing towards the 
northern boundary, where it reaches its maximum of about 625 feet 
above low-water, at Cincinnati. The highest land measured in the county 
is the summit of William Morris's hill, on the boundary-line between 
Wayne and Clear Creek townships, one mile east of Utica. This has an 
elevation above low- water at Cincinnati of 595 feet. The ridge in these 
same townships, occupied by the Harlan, Tibbals, Stokes, and other 
farms, has, certainly, somewhat greater elevation. 

The lowest point of th.e county is found at its southern boundary, 

on the Little Miami Eiver. The railroad track, at this point, has an 

elevation of only 150 feet above low-water at Cincinnati. The bed of the 

stream at the point named is not more than 125 feet above the same base. 

.The vertical section of the county, then, embraces 500 feet. 

Geological Scale. — The geological scale of the county is identical in its 
elements with that of Montgomery county, described in the first report 
of the Survey, and with that of Clarke county, figured in the previous 
volume. The 500 feet already given as making the vertical scale of the 
county, are divided among the three formations there named in the fol- 
lowing order, viz : 

FEET. 

Niagara limestone 50 

Clinton limestone 16 

Cincinnati group „ 434 

Each of these formations will be characterized as it is exhibited in the 
county. 

1. The Cincinnati Group. — The main divisions, previously established 
in this group, will need to be recalled. This system of rocks, which has 
an aggregate thickness of nearly eight hundred feet, is divided into three 
divisions, viz: 

1 FEET. 

The Lebanon beds „ 263 

The Cincinnati beds, proper. .-. 450 

The Pt. Pleasant beds 50 

Warren county shows better than any other county in Ohio the upper- 






MAPOF 

warren county, 



BY 
Ecbvavd Oi*ton . 



^85 



9 



i 



Explanation of Colors. 



4 


1 2 
AJlicvuil Lands k**-: 


Clinton Group 




3 


~X T ' i, -.- M j /^n^-..-.-. 1 


Cincinnati Group 




JSiaqara Group to- >i, ». 



MojStt&okert Co 



Greeie Co, 




Hamiltoi 
Co. 



I 



-it* 



* LoreiaiicL 

C x,EiL3ro3srT Co. 






u 



WARREN COUNTY. 383 

most division, viz., the Lebanon beds. Besides this, it contains from 125 
to 150 feet of the upper beds of the middle division, or the Cincinnati 
beds, proper. These strata have dipped from a height of 450 feet at Cin- 
cinnati, to that of 275 feet at Lebanon, an average fall of about six feet 
to the mile to the northward, a result which is, in the main, harmonious 
with the general facts already established in regard to the dip of the 
Blue Limestone beds. 

The Cin innati rocks furnish the floor of Warren county, as of South- 
ern Ohio generally. Indeed, they constitute almost the entire surface of 
the county, the Cliff Limestone not occupying more than ten square miles 
of its area. The accompanying map indicates the outliers of the Cliff 
Limestone and also the boundaries of the main valleys of the county. 

No detailed description of the strata of the Blue Limestone of Warren 
county is necessary. All the typical peculiarities of this division of 
rocks are shown here. As a consequence, the county is abundantly sup- 
plied with an excellent quality of building-stone, which can also be 
burned into lime fit for coarse work and for agricultural purposes. Unex- 
ampled displays of the strata, especially of the upper division, are fur- 
nished by the many tributaries of the Little Miami, so that every foot 
of the vertical ascent can be studied in hundreds, of exposures.. As a 
consequence, the fossils of the system are here displayed in their greatest 
perfection. They occur in such numbers and in such striking and well- 
preserved forms, that they can not fail to attract the notice of even care- 
less observers. It is hardly necessary to name particular localities in 
this connection, when every branch, if followed back from the river to 
its sources, reveals these beautiful forms in wonderful profusion. A sec- 
tion exposed on the old Lebanon and Wilmington road, just after it 
crosses the Little Miami River, in passing eastward, deserves mention, 
however, because of its unusual extent. It shows in a very steep ascent, 
about two hundred feet, mainly of the Lebanon beds, beginning with 
that stratum of Orthis biforata, which is taken as the summit of the Cin- 
cinnati section proper. This locality is one of the best known for the 
occurrence of the interesting form Orthis retrorsa, Salter, which comes in 
at forty to fifty feet above the Orthis biforata bed. It has no monopoly of 
this fossil, however, as the shell occurs in every section between Morrow 
and Caesar's* Creek that exposes its particular stratum. This locality is 
of special interest, also, because it yielded the typical specimen of a new 
crinoid — the Heterocrinus juvenis of Hall. 

A very interesting section is furnished by Longstreth's Branch, oppo- 
site Freeport, which deserves special notice, also, on account of having 
given several new fossils to science, among them two crinoids — Glypto- 
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crinus 0. Nealli y Hall, and Poteriocrinus caducius ) Hall, both of which, as 
well as the form named above, were discovered J. Kelly O'Neall, Esq., of 
Lebanon. 

The most valuable single section, however, remains to be named in a 
branch that comes directly down from 'Morris's Hill, and which enters 
he Little Miami opposite the mouth of Caesar's Creek. Its value lies in 
he fact that, staMing at the river from the summit of the Cincinnati 
section, it completes the series to the Clinton Limestone (Upper Silurian) 
in a short course, almost every foot of which is laid open for examina- 
tion. Attention has been already called to this section in the general 
discussion of the Cincinnati Group, and use has been made of it in de- 
termining the thickness of the Blue Limestone series. 

The vicinity of Waynesville, though giving a less extended section, 
has been found wonderfully prolific in fossils. The smaller trilobite, 
especially, Calymene senaria, has been found here in greater numbers 
than anywhere else. The collection of Israel Harris, Esq., of Waynes* 
ville, is, doubtless, the finest ever made in this country in this particular 
fossil. It includes not less than one thousand specimens. In this neigh- 
borhood, also, the rare fossil Trochoceras? Baeri, Meek, has been found. A 
single specimen was obtained from a piece of flagging that had long been 
laid in one of the sidewalks of the main street of the village. The only 
other points in the State where it is now known to occur are Camden, 
Preble county, and Clarksville, Clinton county. The specimen upon 
which the species was established came from Richmond, Ind. 

On the western side of the county some of the tributaries ©f Clear 
Creek furnish fine ground for gathering fossils, exposing the same por- 
tion of the series already referred to. 

Morris's Hill, already named as the 4 highest elevation measured within 
the county limits, contains a finer show of two corals that mark the junc- 
tion of the Lower and Upper Silurian than is elsewhere found. These 
corals are a species of Tetradium (T.fibratum? Safford) and a Stromatopora. 
Both occur in massive forms and in great abundance. 

CLINTON LIMESTONE. 

The Clinton Limestone, the next formation in ascending order, occurs 
in all of the outliers of the Cliff Limestone that are found in the county, 
and to which attention has already been called. All of the characteris- 
tic peculiarities of this formation are here shown with great distinctness. 
Its lower beds are of a sandy texture, and give to it the local name of 
sandstone. It will, however, be borne in mind that no silica, or, at least, 
no notable portion of silica, enters into its composition. It is a lime 
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sand. The courses overlying these beds are enabled by their chemical 
composition, as it appears, to resist the action of fire to a good degree, and 
are accordingly known as fire stone. The general composition of the group 
can be seen from the appended analysis : 

Carbonate of lime ■.. - 85.21 

Carbonate of magnesia 13.56 

Alumina and sesqni oxide of iron . „ . ». 0.80 

Silicious matter 0.35 

99.92 

This portion of the series serves a very useful purpose in this respect. 
Chimney jambs manufactured from it have been kept in constant use for 
fifty years without being defaced. 

The fossils of this series are also very interesting. Mention will here 
be made of only one — a unique specimen obtained from the Burnett farm, 
near Waynesville, and now in possession of Israel Harris, Esq., of this 
place. The fossil is probably a fucoid or sea-weed, but it simulates in its 
mode of growth, especially in its branches, land- plants, none of which have 
yet been found as low in the rocks. It has been described in the trans- 
actions of the Lyceum of Natural History of New York by Dr. Newberry 
as Fucoides Harrisi. 

The thickness of the Clinton limestone in the county does not exceed 
twenty feet, and falls below this in an included section measured on the 
farm of Dr. William Stokes. 

All of the characteristics of the line of junction of Lower and Upper Silu- 
rian, described in,the report on Montgomery county, are to be observed in 
the exposures of this line in Warren county. A small outlier of Clinton 
limestone that occurs on the east side of the Miami, near Freeport, deserves 
mention in this report, though place could, perhaps, more appropriately 
be found for it under the head of the glacial agencies shown in the county. 
The outlier has been known from early days in the neighborhood as the 
Betty Heidy quarry. It embraces about three- fourths of an acre, and is 
about sixteen feet in thickness. The peculiarity of its history is that it 
has been transported to its present position bodily from some adjacent 
locality. It is marked upon the map as outlier C. It overlies drift ma- 
terials, such as glacial clays and gravel, and is one hundred and twenty- 
five feet below the elevation required for the formation at this point. 
There- is no evidence whatever of any dislocation of the strata generally 
at this point, and we are compelled to regard it as a gigantic bowlder, 
transported from the opposite side of the river by the great glacier which 
occupied Southern Ohio in the earlier stages of the Drift period, Accord- 

25 
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ing to the direction shown generally by the glacial striae in this district^ 
the nearest point from which it could have been derived is the high 
ground between Morris's Hill and Genii Town. 

Spring Hill, or Wilkerson's Hill — the outlier marked D on the map— 
lying upon the eastern line of the county, is worthy of mention as the 
most southerly of the Clinton limestone outliers in south-western Ohio. 
It is traversed by the Lebanon and Wilmington road, and may be recom- 
mended as giving the clearest and most interesting exhibition of the line 
of junction of Lower and Upper Silurian formations shown in the county, 
and indeed in this respect it is not surpassed in the State. The Clinton 
beds here yield in their outcrops very beautiful fossils, especially of the 
corals that belong to them. 

THE NIAGARA UMESTONE. 

The main, outlier, marked A upon the map, adds to the scale of the 
county the Niagara formation. This great division, it will be remem- 
bered, generally begins with beds of shale, but in south-western Ohio a 
local exception is often marked in the occurrence at this point of a very 
heavy and even-bedded limestone, of great value for building stone, 
known quite extensively as Dayton done. 

This variety of the lower beds of the Niagara occurs in Warren county. 
It is shown most clearly in its connections on the land of Stephen Bur- 
nett, three miles north of Waynes ville. In a valley near Mr. Burnett's 
house, the uppermost beds of the Cincinnati group are exposed, and the 
Clinton limestone overlying them, while in the fields a few rods beyond 
a valuable ledge of glacial planed Bayton stone is found. It has been 
quite extensively quarried here. There are several other quarries of the 
same stone in this outlier, the most valuable of which are located along 
its southern extension. The heaviest section measured is found on the 
farm of Dr. William Stokes. The Niagara shales here overlie the Clin- 
ton limestone, and the higher courses, or the Springfield beds, furnish 
excellent quarry stone. This section has a thickness of at least fifty feet, 
a fact which agrees with one already stated, viz., that the highest land of 
Warren county is to be looked for in this very locality. 

These three formations — the Cincinnati group, the Clinton and Niagara 
formations — complete the geological scale of the county, so far as its bed- 
ded rocks are concerned. . 

DRIFT. 

The drift beds of the county have no feature to distinguish them in 
any way from those of the adjacent counties already discribed. The 
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whole surface is overlain with deposits of this period. The south-eastern 
townships are covered with the white clays that have been described in 
previous reports. These deposits have an average thickness of ten to 
fifteen feet, and cover at a depth of six to eight feet the ochreous deposits 
of these flat tracts. Below the ochre the blue glacial clays, commonly 
known as hard-pan, are found. The more particular report on the cor- 
responding region of Clermont county will answer, without change, for 
this district. 

In the remaining uplands of the county the Drift deposits are divided 
into the three general divisions : 

1. Blue, glacial clays, holding scratched pebbles, and weathering into 
gray clays. 

2. Yellow clays, passing into white and black clay, according to 
location. 

3. Sand and clean, water- worn gravel, generally interstratified with 
the yellow clays. 

The first division appears only in the beds of the smaller streams, and 
on the breaks of the hills. It is very generally the water-bearer of the 
regions that contain it, a supply being found either on its surface or at 
some sand-seam, but a little way below the surface. There seems no rea- 
son to doubt that it is the product of the melting glacial sheet, all of its 
characteristics being easily explicable on this hypothesis. 

The second division, or the yellow clays, consist of materials that were 
arranged and deposited in water. The elements composing these, as well 
as the sand and gravel, aie doubtless the weathered glacial clays, a sub- 
mergence of the continent being required to account for their existence 
in all the areas which they occupy. 

The forest soii holds its regular place in Warren county, the ochre-bed 
already referred to being one of its equivalents. On the north an^ west 
sides of the Miami, especially, buried wood is of very common occurrence. 
Some of this wood is no doubt pre-glacial/in its growth, it being a part 
of the vegetation that covered the land before it was occupied by the 
great ice-sheet. This portion is found imbeded in the blue clays. A 
large part, however., lies upon the surface of the blue clays, and certainly 
grew where it now occurs. 

Sand and gravel are as likely to be met with on the high lands of the 
county as elsewhere. In the northern townships, especially, bank-gravel 
is very abundant and of excellent quality. It is far more serviceable for 
road-making than creek-gravel, on account of the greater readiness with 
which it can be hardened or cemented into a road-bed. 

The drift deposits on the northern sides of valleys and slopes have long 
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been known to be more productive than those on southern slopes. The 
greater fertility of northern slopes is not confined to the drift-deposits of 
Warren county, but is shown equally well in distant sections of the 
State. The hills of sandstone and shale that border the Scioto valley, 
for instance, have very different forest-growths on their opposite slopes, 
that of the northern aspect being by far the most valuable. The wear 
and waste of slopes that face the sun is certainly much greater than 
northern slopes would experience, and the supply of moisture is much 
more rapidly withdrawn by evaporation. 

In speaking of the upland drift-beds of Warren county, mention can 
appropriately be made of the wonderful strength and fertility of the soil 
along the ridge between the rivers. The belt of country traversed by 
the Dayton and Lebanon pike can scarcely be surpassed in general ad- 
vantages by any part of Ohio. Much of it equals in productiveness the 
best bottom lands, and certainly excels them in durability, while in 
water-supply, in beauty of scenery, and in healthful conditions generally, 
it has a decided advantage. The appreciation of these excellencies can 
be seen in the fact that well improved farms in this region never change 
hands at less than one hjundred dollars per acre, while, in some instances, 
the price runs. up to double this amount. Comparatively few of the 
farming lands of the State yield clear profit to the owner when all need- 
ful elements are taken into the account, such as interest on the value of 
the land, taxes, and the expenses of producing the crop, but among these 
tracts will certainly be found the uplands of Warren county. They are 
being depleted in value, however, as rapidly as possible, under the pre- 
vailing system of agriculture. The raising of tobacco is coming exten- 
sively into favor, and no crop makes a more fatal drain upon the soil, as 
all intelligent agriculturists ar,e aware. 

Reference has already been made to the water-supply of some districts 
of the county. It may be said, in general terms, that the water supply 
is derived from the drift. The outliers of cliff-limestone furnish along 
their outcrops a fine series of springs, as they always must, from the col- 
location of their geological elements. Some districts, scattered here and 
there through the county, are obliged to depend upon the Blue Lime- 
stone, the yellow clays overlying, at little depjbh, the rocky strata. Such 
a supply is always poor, alike defective in quantity and objectionable in 
quality. Rain .water, pr ,>perly secured in cisterns, is the only adequate 
and profitable supply in all these districts. The sooner this mode of 
supply is brought into requisition, the better for man and beast. In the 
region of the heavier drift-beds, however, a generous supply of water is 
accessible in wells and springs. The wells, in but few instances, are 
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carried to inconvenient depths, fifteen to twenty-five feet being the gen- 
eral depth of the water-sheet, ' .. ■ \ 

The distribution of the water is, very often at least, if hot generally, 
in horizontal sheets, which fact helps, perhaps, to account for the fre- 
quent success of u water : witches" in finding, by their arts, the "veins" 
of water. .There are, without doubt, underground channels, by which 
the water moves in its established circuits, but it would seem, that if they 
could be found it would be better to avoid them, and make our appeal to 
the reservoir instead for our supply. 

Among the springs of the county, perhaps the strongest and most 
serviceable is one that rises in the land of Edward Heston, near Spring- 
boro, and which is turned to account in running the machinery of a 
flouring- mill and woolen factory. , Its origin is in heavy deposits of 
Drift, 

Bowlders, of northern origin, are everywhere distributed through the 
county. There are several of unusual size, and one of them deserves 
especial notice. It is found three miles to the south-east of Lebanon, 
near the residence of John Stephenson, and gives a name to the school- 
house located near, which is known through the township as the "Rock 
School-house. " The bowlder is composed of gneiss— in which rose-col- 
ored felspar is a large element — a composition shared by most of the 
largest erratics of the region. It weathers very rapidly, and must have 
had considerably greater dimensions at an earlier day. It now measures 
above ground seventeen feet in length, thirteen feet in breadth, and 
eight feet in height. Examination shows it to be sloping outwards 
under ground in all directions. It is fair to conclude that at least one- 
half of it lies buried. Its weight above ground will not fall below one 
hundred and forty tons. 

Mention has already been made of the enormous block of Cliff Lime- 
stone found near Freeport, and which deserves to be counted among the 
bowlders of the county. 

The eroded river valleys of the county constitute a district by them- 
selves — whether occupied by rivers to-day, as in the case of the two 
Miami valleys, or whether marking the presence of greater streams in 
the earlier chapters of the hietory of the country. To this latter divi- 
sion belongs the broad tract stretching from Lebanon, westward, to the 
Great Miami. These lowlands of the county constitute agricultural 
tracts of very great value. An excellent example of them in their best 
estate, is to be seen in the Shaker farms around Union Village. 

These lowlands are to be divided into at least two well-marked divi- 
sions — the bottom lands proper, and the gravel terraces. 
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The " first bottoms," or bottom lands proper, consist of the flood plains of 
the present rivers. They are composed of gravel — coarse below, large 
slabs of blue limestones being sometimes laid against one another, in al- 
most regular courses, and finer materials upward, the surface consisting of 
clays, loams, or, very frequently, of a loess-like deposit, of which land 
and fresh-water shells make a notable element. 

The following shells % are among those that are found here, all of them 
inhabiting the valley to-day, though in very different proportions from 
those that are shown in these deposits : 

Helix elevata, Say. Helix solitaria. 

" eoncava, Say. ■ " trideatata. 

" alternata, Say. Goniobasis depygis 

" hirsuta, Say. Planorbis trivolvis. 

" monodon, Rackett. Jfemnicola lapidaria, Say- 

" tfeyroideus. Suceinea. sp. ? 

" profunda, Say. 

The* conditions under which these shells were accumulated were prob- 
ably not very different from those that now prevail. The bottom 
lands of previous years were their places of growth and habitation. 
The occasional floods that cover these lands, buried under sandy sedi- 
ments the thickly strewn shells. In some instances, not less than six 
feet of the higher deposits are largely composed of these sheMs. Since 
the clearing and occupation of the river valleys, these shells are far less 
numerous than before, and, consequently, the sediments of the later 
overflows are not mingled with shells, but are blackened by organic 
growths. The whole composes a soil of unusual fertility. At some 
points in the valleys, as at Middletown, the whole of the upper series of 
deposits is burned into a cream-colored brick, which, when subjected to 
a high degree of heat, makes a pavement as enduring as limestone. 

The gravel terraces differ from the above-named deposits, in this impor- 
tant particular : their form and structure are not to be explained by the 
conditions that now prevail in the valleys. The materials that compose 
them were associated and deposited in water, but they are situated from 
twenty-five to fifty feet above the highest overflows of the present. 
They point unmistakably to the period of submergence that closed the 
Glacial Period of later geological history. As has been already stated, 
the more detailed description of these beds will be reserved until the 
geology of Butler county— the last of these four blue limestone coun- 
ties — is treated. 

It is well known that very interesting archaeological remains abound 
in Southern? Ohio. The extensive and elaborate earthworks of the 
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Scioto and Miami valleys are referred for their origin to a people whom, 
in default of positive knowledge, we call the mound-builders. Archae- 
ology, in some of its subdivisions, is loosely connected with geology, and 
an account of these remarkable memorials of an extinct race might 
properly enough find place in a geological report of the territory within 
which these monuments occur. They are so numerous and interesting 
in this region, however, as to deserve an amply illustrated volume rather 
than the passing notice ^hich is all that could be here given to them. 
In the reports already published on the counties of the Third Geological 
District, a bare reference has been made to the more interesting and con- 
spicuous of these works found within their respective areas. To this 
list must now be added Fort Ancient. The remarkable earthworks 
known by this name, are perhaps better known than any others in 
Southern Ohio. They are located in a populous district, they are easily 
accessible, being within a stone's •throw of the station on the Little 
Miami Railroad, known by the same name, and they have been less ©b- 
scured by cultivation and occupancy than most works of this class. 

Prof. John Locke published, more than thirty years ago, a survey plat 
of the entire works, accompanied with a brief description, and since that 
time, many accounts have been given to the public in archaeological 
works, in scientific journals, and in newspapers. A thorough and sys- 
tematic exploration is, however, still a desideratum. Recent examina- 
tions go to show that such explorations would be rewarded by discov- 
eries, which would give to theories of origin and use a much better 
foundation than they have hitherto had. 



CHAPTER LXXI. 



REPORT ON THE. GEOLOGY OP BUTLER COUNTY. 



BY EDWARD GRTON. 



BOUNDARIES AND TOPOGRAPHY. 



Butler county is bounded on the north by Preble and Montgomery 
counties, on the east by Warren, and* on the south by Hamilton county. 
It extends to the Indiana line upon the west. 

It is divided into two unequal divisions by the Great Miami River, 
the division lying west of the river being about twice as large as that 
on the eastern side. The river now pursues a general south-westerly 
direction through the county, but an earlier-formed channel diverges 
from the present valley opposite Hamilton and bears to the south-east. 
Within the limits of Hamilton county this older channel is known as 
Mill Greek valley, which divides at Cumminsville into two branches, 
one of which enters the Ohio on the western boundary of Cincinnati, 
and the other enliers the little Miami valley at Red Bank station, on the 
Little Miami Railroad. 

Part of another old channel is also found in the north-eastern corner 
of the county, adjacent to. Middle town, which is connected with the 
Little Miami valley by way of Lebanon. Both of these ancient valleys 
have been turned, to account within the last forty years for canal beds, 
the Miami Valley Canal from Cincinnati to Hamilton occupying the 
first named channel, the second furnishing the route for the unsuccessful 
branch from Lebanon to Middle town, Very little lockage was found 
necessary in either. 

The drainage of the eastern division of the county is mostly effected 
by streams of inconsiderable size. The tributaries of the Miami that 
enter upon the western side deliver the surface waterof more than seven 
hundred square miles of territory. These streams have a remarkable 
agreement an direction, all' of them flowing to the south-east. It is 
altogether probable that their channels owe much to glacial erosion, as 
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this same south-easterly direction has been shown to be that in which 
the glaciers advanced in this portion of the State. 

Some of these streams, as, for example, Seven Mile Creek and its trib- 
utaries, run largely on rocky beds, and thus show themselves to be of 
comparatively recent date. Others again, as Twin Creek and Indian 
Creek, agree with the deeper valleys of the county in having the rock 
altogether concealed by heavy alluvial deposits, and thus lay claim to a 
longer history. 

The highest land of the county is not more than 650 feet above the 
Ohio Biver at Cincinnati. The highest land measured is two miles west 
of Jacksonburgh, Wayne township, on the farm of Col. Phares. Its 
elevation by barometer is 642 feet above the base above named. Locke 
gives the elevation of a point of Cliff Limestone that barely enters the 
county on the north line of Milford township as 601 feet. Two miles 
due west of Oxford, on the Fairfield turnpike, an elevation, determined 
by the level, occurs of 610 feet above the Ohio River at Cincinnati. The 
elevations of a few of the prominent points in the county are appended, 
as obtained from canal and railroad and turnpike surveys. For several 
of the elevations here recorded, I am under obligations to Prof. R. W. Mc- 
Farland, of the Ohio Agricultural and Mechanical College : 

FEET. 

Hamilton Canal basin above low- water at Cincinnati - 169 

Low-water of the Miami at Hamilton ...... -.„ ... 131 

. Middletown, canal level ..,-- 211 

Oxford, grade of railroad at depot. . .. 480 

Oxford, highest ground within corporation 532 

Somerviile „ 334 

Jacksonburgh . 543 

Pharos's farm, two miles west of Jacksonburgh . 642 

Snively's Hill, oue mile south. of Jacksonburgh 563 

Turnpike, two miles west of Oxford. ._„ 610 

North-east corner of Oxford township, on Darrtown pike (formerly Riley's 
tavern) by Locke ............. ,. 601 

The lowest ground in the county is to be found on its southern bound- 
ary, in the Miami valley. Its. approximate elevation above the base 
already named is fifty feet, 

The principal areas of the alluvial lands and uplands of the county, 
as they are distinguished from each other, are represented in the accom- 
panying map. The former division embraces the valleys both ancient 
and modern— the eroded regions from which the rocks have been carried 
away to a depth at least below existing drainage courses. These areas 
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could be approximately described as the portions of the county that 
have an elevation of not more than 250 feet above the Ohio River. 

On the other hand, the uplands embrace the lands above this level. A 
large proportion of them, however, lie at an elevation between 400 and 
600 feet above the Ohio. This division of the surface of the county is 
much less definite on the east side of the river than it is on the west, 
for the reason that the Drift deposits are heavier in the first named 
district. In other words, the lines of the valleys are here harder to be 
traced. There are areas of unmistakable uplands, but they are con- 
nected with the valleys by slopes of considerable extent, which com- 
pletely obscure the true outlines of the rocky floor. 

^ The uplands proper are remnants of the Blue Limestone plateau that 
once occupied all of south-western Ohio, but so much of which has 
already been removed by aqueous and glacial denudation. They are 
almost universally covered with shallow deposits of drift, but over very 
large areas the character of the underlying rock shows through, giving 
its peculiar features to the topography, to the agricultural capacity, and 
to the water-supply of the districts occupied. These upland drift de- 
posits are in considerable part derived from the waste of blue limestone 
land to the northward, so that a closer bond of connection exists between 
the soil and the underlying rock than is usually found in drift-covered 
regions. A more detailed description of the drift deposits of the county 
can appropriately find place here. 

DRIFT BEDS. 

The divisions of the drift that have been recognized in those portions 
of the Third Geological District already reported upon, are found here 
also. The lowest of these deposits, or that which rests directly upon the 
bedded rocks, is the bowlder clay. 

1. This formation is shown with great distinctness and in very numer- 
ous exposures in Butler county. Almost every stream in some portion 
of its course discloses it. Its general composition has been fully enough 
described in previous reports. A particular feature of the bowlder clay 
in Butler county is that of ancient vegetable growths, brancheSj trunks 
and roots of trees in large quantities. Examples can be seen in follow- 
ing almost any stream to its source, but one or two points may be named 
which are specially noteworthy in this respect. Collins' Run, near Ox- 
ford, a small tributary of Four Mile Creek, shows in its banks very 
numerous exposures of these pre-glacial and inter-glacial forest growths. 
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The vegetation is imbedded in the clay very often, and part of it shows 
that it has been subjected^ rough, mechanical agencies. The frequent 
presence of leaves and roots in or upon the deposit serves to show, how- 
ever, that the source of the vegetation was not very far removed. .The 
north bank of Elk Greek, opposite the mill at Miltonville, also gives a 
fine exposure of the clay. At this point a peculiar modification of the 
bowlder clay is found that deserves particular mention. It is a clay dis- 
tinctly green in color, and, as shown by a single analysis of a specimen 
obtained at this point, is very rich in potash and soda. The analysis 
made by Prof. Wormley is here subjoined : 

Water combined - 4,50 

Silicic acid -» - 55.10 

Iron sesquioxid© » ._ = „. . 6.79 

Alumina ... * ..' 19.41 

Carbonate of lime... „ -.. ........... 4.55 

Silicate of lime - 3.55 

Magnesia 0.82 

Potash and soda „ 4.95 

99.67 

It will be seen that the elements above named, viz., potash and soda, 
are abundant enough here to make the clay a fertilizer of considerable 
value. Vivianite, or phosphate of iron, is of frequent, perhaps constant, 
occurrence in it. Vegetable matter is also always present. This green 
clay has been more frequently met with in Warren and Butler counties 
than elsewhere. * 

The vegetable matter that is intermingled with the bowlder clay is to 
be distinguished from that which is borne upon its surface. The pres- 
ence of a buried soil of inter-glacial age has been repeatedly mentioned 
in the reports on this Geological District. Examples of this ancient soil 
are not wanting in Butler county. An interesting case of this sort is 
recorded by David Christy, Fsq., in his Letters on Geology, published in 
1848. In the last letter of the series, page 5, he says : 

"Beneath our Diluvium are occasional beds of * hard-pan or very tough blue clay, 
with imbedded pebbles.' I had my attention directed to this new and interesting fea- 
ture of our Geology last summer by Robert Beckett, Esq., eight miles east of Oxfqrd. 
He called upon me to examine the stump of a tree standing erect in this deposit at a 
point where a small stream is encroaching upon a bluff. The roots penetrated the hard- 
pan in all directions. Twenty feet of Diluvium overlies it. We dug out the stump and 
a part of the roots. Some years since, Mr. B., in digging a well twenty or thirty rods 
distant from this point, at a depth of ten feet in the Diluvium, struck upon another small 
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tree, standing erect, with the trunk and some of the branches almost entire. This tree 
continued down to a depth of thirty feet, where he found its roots, in the natural posi- 
tion of growth, penetrating the hard-pan." * 

The remarkable example noted in the second edition of the Report of 
the Ohio Geological Survey for 1869, in the chapter on Montgomery 
county, will be recalled. (See also Silliman's Journal for July, 1870.) 
A peat bed, fourteen feet in thickness, was found buried under one hun- 
dred feet of drift deposits, itself overlying gravel and clay. 

2. The yellow, ^gravelly clay that makes the main element of the 
Drift in all of this region is also very abundant in Butler county. It is 
not formed from the weathering of the upper portions of the bowlder 
clay in situ. The action of the atmosphere upon an exposed bed of blue 
clay changes its color and also its texture, it is true, but much more than 
this is required to account for the surface clays of Southern Ohio. They 
have been worn away from their old places of deposit by water, and have 
been re-deposited. The bowlder clay is always unstratified ; the yellow 
clays are generally distinctly stratified. The uplands of the county, 
especially of its northern and central portions, are almost universally 
covered, with deposits of this kind. There are no elevations in the 
county that escape the deposits of the modified drift. 

The sand and gravel that make a third element in the Drift of this 
region do not deserve a place by themselves. They form a phase only of 
the second order of deposits, and must be referred not only to the same 
general line of agencies, but also approximately to the same time. As 
has just been stated, the highest elevations in the county give clear 
proof of having been involved in the submergence, by which alone these 
facts can be explained. Bowlders are found at all altitudes, and some of 
the largest size are found at the greatest elevation. One lying on the 
highest land of the west side of Ross township measured one hundred 
and thirty cubic feet above ground. 

In concluding this description of the Drift formations of the county, 
the opportunity maybe taken to say that the history involved is a long 
and complicated one. There can be no doubt that the general order of 
events has been correctly. determined in the best statements that have 
thus far been made in regard to North American Drift; but the details of 
the history are yet to .be worked out. Oscillations of temperature and 
level will doubtless be found to have taken part in the history, and the 
time occupied in these changes will stretch into long cycles. 

In a description of the Drift of the county, the deposits of the Great 
Miami valley require a place by themselves. The map accompanying 
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this report shows two groups of areas in the county, as has been already 
stated, viz., the uplands and the alluvial lands. This latter division de- 
mands a brief description at this point. The valley in which the Great 
Miami now flows, and the two south-eastern branches of this valley that 
were occupied by the river in some earlier period of its history, together 
contain not less than seventy-five square miles. This area constitutes one 
of the finest agricultural districts in the State. Land embracing a greater 
number of advantages, in fact, is scarcely to be found anywhere. The 
following points are to be observed : • 

1. The bedded rock has been cut out to a greater depth than existing 
agencies can account for throughout most of this area, The rocky floor 
is very seldom laid bare by the river, and it is as seldom struck in any 
excavations or borings that are made in the valley. 

2. The valley is filled with immense accumulations of gravel and 
bowlders. These gravel-beds undoubtedly overlie deposits of bowlder 
clay in many parts of the valley. Indeed these deposits are occasionally, 
though rarely, struck in wells and similar excavations; and sometimes 
they even approach very near the surface. The gravel is of various 
sorts and sizes, and indicates various degrees of strength in the currents 
that have transported it. Large quantities of sand are distributed 
through it. In composition, it is principally limestone, thus agreeing 
with the pebbles and bowlders that fill the Drift clays of the country, 
but, unlike the true Drift pebbles, it has lost the marks of the previous 
stage in its history, viz., the shaping which it received under the glacial 
sheet. Its pebbles no longer show the polish and striation due to this 
stage, but, on the other hand, bear unmistakable marks of having been 
fashioned in running water. 

3. The gravel beds are in all cases, covered with considerable deposits 
of loam and sand, which form the present surfaces of the valley. These 
deposits are arranged in three natural and well marked divisions, viz., 
the first bottoms j the second bottoms, and the gravel terraces, sometimes called 
the third bottoms. Of this series, contrary to the general order in geology, 
the lowest member, viz., the first bottoms,4s the newest, and the highest 
member viz., the gravel terraces, is the oldest. In other words, the first 
and second bottoms do not extend beneath the gravel terraces, and con- 
sequently do not result from the denudation of portions of the valley. 
The gravel terraces are at least one hundred feet above low water of the 
river now. They are generally left in small and isolated fragments on 
the margins of the valley, but sometimes they are found to hold consid- 
erable areas. In the vicinity of the village of Trenton they can be seen 
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and studied to the best advantage, as also in the vicinity of Post Town, 
on the Banker and Lucas farms. 

To follow their history we must go back to the "Champlain Epoch "of 
geology — to the period of submergence that followed the glacial epoch. 
The level of this portion of the country was at that time four hundred 
feet lower than at present. Stratified deposits, on a lar^e scale, of sand, 
gravel, and clay are found four hundred feet above the present drainage 
of the country. At the period of greatest submergence there could have 
been little or no current through the valley, but during the slow-advanc- 
ing movement of depression the valley was filled with immense accumu- 
lations of re-arranged Drift. We may suppose, then, that the gravel 
terraces are a part of the old floor of the valley, and that they once ex- 
tended with a degree of uniformity throughout the wide basins in which 
we find the remnants of them to-day. As the continent emerged once 
more and slowly regained its present elevation, the river channels would 
be cut deeper and deeper into these deposits, the former surfaces of which 
were left one hundred feet or more above the present river beds. 

Little needs to be said in regard to their composition, as the name by 
which these deposits are known, viz., the gravel terraces, indicates the 
main element in their making up. Gravel, sand, and loam, variously 
intermingled, constitute the whole series. The sorting and arranging 
of materials could only have been accomplished in long-extended periods 
of time. There are no indications of tumultuous deposition in any por- 
tion of the series. The soils formed from the weathering and decompo- 
sition of the surfaces of these beds are kind and productive. 

(6.) The second bottoms, like the terraces, must be referred to causes 
and conditions not now existing in the valley. They lie above the 
reach of the highest floods, being thirty feet or more above low- water in 
the main valley. They occupy broad areas, and constitute, by way of 
excellence, the farming lands of the valley. They consist of loams from 
two to six feet in thickness, overlying gravel which perhaps belongs to 
section a. They seem to owe their origin to an arrest of the upward 
movement of the continent, which continued for a considerable period. 
a (c.) The first bottoms are the most recent of the series. They are, 
indeed, very closely connected with the present state of things. They 
occupy the deeper parts of the valley, and are covered by all of the 
higher floods. "To these floods they owe their origin in part, being made 
up of the sediments deposited from high water. An arenaceous deposit 
filled with land-shells is a common and characteristic member of this 
formation. The shells must have mainly grown upon the regions where 
we now find them, and were buried by the deposits of annual floods. 
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The clearing of the valleys and their drainage basins has introduced 
many elements of change, and the formation of these bottom lands may 
almost be said to have been interrupted. This sandy bed, to which 
reference has been made, is akin in composition and character to the loess 
of European geologists. An excellent example of the formation may be 
seen in the river banks within the limits of the village of Middletown. 
It is burned here into a cream-colored brick that answers well for a 
paving-brick, and which is quite extensively used for this service. 

Its composition is shown in the following analysis of a specimen taken 
at the point above named. (Prof. Wormley.) 

Water combined 5.20 

Silicic acid.....,..: 42.30 

Sesquioxide of iron 3.48 

Alumina ........ - .. 7.52 

Carbonate of lime .- -. 23.21 

Silicate of lime - 5.09 

Carbonate of magnesia 13.09 

99.89 
As can readily be judged from such a composition, soils of great fertil- 
ity are not formed from this deposit, but there can be no doubt that 
it would serve an excellent purpose as a top-dressing for uplands. It 
is, in reality, a shell marl, and would reward intelligent use very liber- 
ally. The thickness of this bed has not been found to exceed four feet in 
any exposures noted. 

There is often associated with the above-named formation a sort of 
clay from two to four feet in thickness that agrees in physical characters 
very closely with the "joint clay" of the western valleys. Its com- 
position is shown in the appended analysis. (Prof. Wormley.) 

Water combined 4.20 

Silicic acid 70.10 

Sesquioxide of iron ...^ 5.30 

Alumina - . 13.90 

Silicate of lime ..,. . 2.10 

Magnesia, carbonate ..' * . ... 1.44 

Potash and soda 3.20 

100.24 
This deposit can be also seen at the point named under the last 
# head. It is, however, less widely distributed through the valley. 

GEOLOGICAL SCALE, ETCH 

The bedded rocks of Butler county belong, with the exception of the 
very limited area of one or two square miles, to the Lower Silurian, 
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or Cincinnati Group. of Ohio. The exception named above is found 
in the north-eastern corner of Oxford township,, where a spur of the 
Cliff Limestone crosses the county line, and covers a section or two of 
the county. Dr. Locke called attention to this spur in the report of 
the former State Survey. Both the Clinton and Niagara formations 
are shown here, but the area is so small, and is known to so few resi- 
dents of the county, comparatively, that it will be dismissed from fur- 
ther consideration at this time. 

The general geology of the Cincinnati Group has been treated at 
length in Chapter XIII. of Vol. I. of the Final Report of the Ohio 
Geological Survey. This chapter may be taken as a part of the report 
on the geology of Butler county. To it the reader is referred for the 
general considerations upon the origin and history of this most interest- 
ing formation. The series, which has in the State an aggregate thick- 
ness of about eight- hundred feet, is there divided into three divisions, 
which are named, respectively — 

The Lebanon beds. . 3@0 ft. thick. 

The Cincinnati division proper ..„.„. - .„• 425 " 

The Point Pleasant beds .. , 50 " 

The Butler county scale begins at about two hundred feet above the 
base of the system, and extends to the summit of the series. It thus con- 
tains about six hundred feet of bedded rocks — or, in other words, com- 
prises somewhat more than one-half of the Cincinnati division proper, 
and the whole of the Lebanon division. 

There are few peculiarities of stratification or fossil-contents in the 
county that deserve special mention here; and, on the other hand, 
there are few points of interest in the formation at large that are not . 
shown in Butler county. It is emphatically a Blue Limestone county, 
its bedded rocks belonging almost entirely to this series, and its drift 
being also largely referrible to it, while its topography, its soils-, and 
its water-supply are all controlled in considerable part by this formation. 

One of the best sections in the county can be found at and near 
Hamilton. In the quarries just west of the river, the section can be 
begun at a horizon about two hundred and seventy-five feet above low- 
water at Cincinnati, and it can be followed in frequent outcrops to the 
summit of Heiismann's Hill, on the Millville pike, where many of the 
characteristic fossils of the Lebanon division are found. v 

The streams in the vicinity of Oxford, Seven Mile, and its tributaries, 
furnish very prolific although not very extended exposures. The hori- 
zon is quite definitely fixed by the presence of Orthis retrorsa, Salter — Or- 
ihk Carleyi, Hall. This shell is found on the banks of Seven Mile very 
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near to the water's edge, directly east of the village of Oxford. As was 
shown in the chapter already quoted, the vertical range of this fossil is 
very limited while its horizontal range is wide, so that it serves an excel- 
lent purpose as at landmark in the system. Its altitude is a horizon about 
four hundred and seventy-five feet above low- water at Cincinnati. * 

The Oxford sections are of interest from the fact that they yielded 
thirty years ago, many of the type fossils of the formation. The early 
geological work of David Christy, Esq., was done in this field, and through 
him collections of the fossils found here were distributed among eastern 
and foreign geologists. The name of Oxford is, aecordingly, very widely 
known as one of the typical localities of the Blue Limestone or Cincin- 
nati Group of Southern Ohio. The original cabinet of Mr. Christy is 
now in possession of Miami University, at Oxford. It contains a num- 
ber of interesting fossils. 

Wayne and Madison townships, and especially the latter, furnish un- 
surpassed exposures of the Lebanon Beds in the banks of the smaller 
streams that drain their highlands. Kemp's Run, near Middletown 
Station, furnishes excellent ground for the collector, as do also several 
branches that flow from Loy's Hill to Twin Creek, on the north line of 
the county. 

SOILS AND WATER SUPPLY. 

The agricultural capabilities of some portions of the county have al- 
ready been touched upon incidentally. A few additional statements upon 
the general subjects of soil and water supply will be, however, appro- 
priate here. 

Butler county stands scarcely second in productive power to any equal 
area in the State. No qualification certainly would be required if the 
valley of the Great Miami and that portion of the county lying east of 
the river were alone to be taken into account. This region might put 
in an unquestioned claim to be styled the garden of Ohio. It is made up 

* Note. — Mr. U. P. James reports that he has found this shell during the present sum- 
mer, 1874, in Clermont county, associated with Strophomena planumbona, and other char- 
acteristic fossils of the Lebanon beds. This gives it a higher position, by at least one 
hundred, ieet than it has been known to occupy before, and would seem at first sight to 
destroy the value of the fossil as a measure of elevation, but it does not necessarily bring 
about this result, for the first named fact remains as stated heretofore, viz., that at a 
horizon four hundred and seventy-five feet above low- water at Cincinnati, there is a wide- 
spread distribution of this fossil with the narrowest vertical range. When the fossil is 
met with, it can easily be determined by an examination of the nearer beds, whether 
it belongs to the universal sheet or whether it belongs to a sporadic bed like that noted, 
by Mr. James. 

26 
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of the broad and fertile intervales of the streams that now traverse the 
valleys or of the still more desirable areas that were the valleys of an 
earlier epoch, but which are now deserted by streams, and which are 
evenly filled with the beds of the later drift, together with uplands rising 
by gentle slopes to an altitude of four to five hundred feet above the river, 
and whose surfaces are scarcely less productive than the areas first named. 

The soil of all this district consists, in great measure, of decomposed 
limestone-gravel, and exhibits every excellence of limestone land. A 
single area may be noted here as furnishing a unique line of facts in the 
native vegetation of the county. A chestnut grove is to be found in the 
south-east corner of Union township, near Pisgah Church. It is well 
known that the chestnut confines itself generally to the slate and sand- 
stone soils of < the county. Indeed, the boundary between the slates and 
the limestones in south-western Ohio could be defined with satisfactory 
precision by noting the line where the chestnuts begin as one passes 
eastward. Isolated trees are known in the gravels and sands of lime- 
stone districts, it is true, but they v are very rare. Dr. John A. Warder 
has called attention to one growing near Milford, in the Little Miami 
Valley, and another is known in Greene county, but in the area to which 
attention is now invited, a forest growth in which the chestnut is a- large « 
element, is found. The trees have attained a diameter of four feet in 
some instances and in others stumps, long dead, are seen with large trees 
growing from them. The tree fruits well here and reproduces itself 
abundantly. Chestnuts (the fruit) were sold to the amount of forty dol- 
lars from a single farm three years ago. 

The soil does not betray any peculiarities upon a superficial view, but 
the wells in the vicinity all show a great deposit of yellow sand beneath 
the surface here. Many fruitless attempts to secure wells in this neigh- 
borhood are on record, the sand proving to be a quicksand, and caving in 
so rapidly as to frustrate the sinking of the shaft to water. It has been 
thought that the sand would prove to be a moulding sand, but no trials 
of it have been made. The bed of sand is anomalous, and it is interest- 
ing to note that the native forest growth which covers it is also excep- 
tional. There are no peculiarities in the remaining drift soils of the 
county that deserve special mention. 

The poorest of them, as those covering the uplands of the northern and 
and western townships, if handled with skill and subjected to a rational 
system of agriculture, would take high rank when compared with even 
the strongest lands of the Atlantic border. Measured against the fruitful 
valleys and slopes just mentioned, and tilled under a system which even 
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these noble tracts can not much longer endure, they seem somewhat 
stubborn and sterile. 

There are no native soils on the uplands of the county, but the beds of 
drift grow thinn r a* we pass to the southward, and occasionally they 
disappear for limited areas from the slopes of the hills. The soil that is 
there formed from the waste of the shales and limestones of the Cincin- 
nati series is of unusual excellence. The famous blue-grass land of Ken- 
tucky, it will be remembered, is derived from this same system. 

The fact that the boundary of the drift is being rapidly neared as we 
approach the southern line of the county explains certain points in the 
topography of the four south-western townships. They are much rougher 
and more broken than the remaining areas. This arises from the failure 
of the drift to cover the irregularities here as it has elsewhere done. 
There is certainly no reason to suppose that the contour of the rocky floor 
is more irregular in one district than in another. What Butler county 
owes to the drift can be well seen by comparing Liberty and Union town- 
ships of the south-eastern corner with Reilly and Morgan townships of 
the south-west. 

The views furnished by the uplands, especially as we approach the 
Great Miami Valley from either side, are, many of them, very wide and 
attractive. Several can be named that are not to be surpassed in quiet, 
pastoral beauty by any thing within the limits of the State. 

From Snively's Hill, near Jacksonburgh, a wide and beautiful expanse 
of country is shown, of the main valley on the east and south, and of the 
valley of Seven Mile Creek on the west. 

A still more commanding outlook is furnished on the farm of Randolph 
Meeker, Esq., near Pisgah. It comprises nearly one-fourth part, and that 
the richest corner, of Butler county. 

Such elements as these are not to be omitted in making out the cata- 
logue of attractions that a country possesses for human occupation. 

The water supply of Butler county can not be said to be good. The 
geological formation from which the county is built is universally and 
necessarily poor in this respect. The rain-fall can not penetrate the 
fine-grained clays of the Cincinnati series, and is consequently turned 
outwards in surface drainage. Wherever the rock is heavily covered 
with drift beds the supply is improved, both in quality and quantity; 
but in the thinly covered uplands reliance can not be safely placed on 
wells. There is no excuse, however, for a defective supply for either man 
or beast in a district which has so generous a rain-fall as Southern Ohio 
enjoys. It is only necessary to save the roof-water in properly-constructed 
and properly-guarded cisterns. 
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Preble mxmty is bounded on the north by Darke, on the east by Mont^ 
gomery, and on the south by Bugler county. Its western boundary is the 
Indiana line. 

The altitudes of a few points in the county are given. The first five 
are taken from Br. Locked report of the former Geological Survey of Ohio* 
a,nd were furnished to him by Obi. J. W. Erwin, of Hamilton. For the 
remainder, the survey is indebted to Phineas Fomeroy, Esq., of Winches- 
ter, Indiana. They were obtained by him in making a survey for a pro- 
posed railroad line along the valley of Twin Creek. All are counted 
above low-water of the Ohio at Cincinnati, and to be changed into alti- 
tudes above the sea, must be increased by four hundred and thirty-two feet. 
The elevations furnished by Mr. Fomeroy assume Greenville, Darke county ? 
to be (railroad grade at depot) five hundred and seventy-six feet above low- 
water at Cincinnati. Different railroad surveys, however, give difierent 
igures for this elevation, the variation between them amounting to seven- 
teen feet^ This- element of uncertainty can not be eliminated here : 

1. Eaton (sill of ecrazt-fomey.'.....-. — — -.-..- -—.,..-. ...... .-...„. 612 

2. Camden (general level of town) «—....-**■ -..-.-.. 407 

3. County line in Section 32, Sonora township ...--■«■«-- — -.«- 601 

4. North- west corner, Israel township- — --- 650 

5. Summit ©f Blue Limestone, Halderman's mill *. , . . 515 

6* South line of county in Section 33, Gratis township ......„«-...„.*.< 588- 

7. Winchester — ... .--.. 425 . 

8. West Alexandria (valley of Twin Creek) « *--■-.— 427 

9. Lewisfrarg " " ■ ..— — -.... — -. 495. 

10. Sonora (railroad grade) .._.... — ., -— « --...— 544 

Extreme south-east corner, Lanier township, valley of Twin, say „„ ---- 350 

Valley of Seven Mile, on county line, say - -.-*-- ... 325 

Kidge passing through Monroe, Jackson, etc., say ..-...«* «....««.....-.. 675 

The vertical .range, then, of the county is about three hundred and 
fifty feet. The geological range, as far as the bedded rocks are concerned. 
i» somewhat less. 
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An. examination of these altitudes, in connection with the appended 
map of the county, will serve to show that, in a general way, they con- 
nect themselves directly with the geological formations. In other words^ 
a geological and a topographical map of Preble county will have many 
points in common. The Cliff Limestone may be said to have an altitude 
«of more than five hundred feet above low-water at Cincinnati, and the 
Blue Limestone an altitude of less than five hundred feet. Elevations 
No. 4 and No. <6, above given, show exceptional altitudes for the Blue 
Limestone, and are to be explained, at least in No. 4, by the presence of 
heavy beds of drift. 

The drainage of the couety is principally effected by four streamy 
named in the order of their importance, Twin Creek, Seven Mile Creek^ 
Four Mile Creek, and Elk Creek. All of these deliver water to the Great 
Miami. On the extreme western boundary, small areas are found, the 
drainage of which is directed to White River. The highest land of the 
county is found on the dividing ridge between these drainage basins, the 
water-shed passing through Israel, Dixon, Jackson/ Jefferson, and Mon- 
roe townships. 

Parts of Washington and Jackson townships lie quite flat ; but there 
are no swamps in the county, and no considerable areas from which the 
water runs even sluggishly. The Blue Limestone corner of the county^ 
comprising Twin, Lanier, Gratis, Seiners, andOasper townships, is beauti- 
fully diversified in surface, and constitutes a very attractive as well as a 
very rich agricultural district. 

■GEOLOGIC AIj SERIES/ 

The geology of the county agrees very closely, as far as its bedded rocks 
are concerned, with that of Montgomery -county and Clarke county 
already reported upon. It will not, therefore, need extended treatment 
tiere. The series comprises three main elements, pne of which belongs 
to Lower Silurian time, while the other two are of Upper Silurian age» 
The series can be shown in diagram thus : 

Ghielpk. 
Niagara Group. 



Upper Siluffiaa ..„._......< 



Springfield «tone« 
Magara slaales. 
Dayton stone. 



Clinton Limestone . „ , . , . 

Lower Siluriasi .„... — ..^ Cincinnati Group, Lebanon division. 

The approximate thickness of the divisions «an be given as follows: 

FEET. 

Niagara Ckonrp «,_„.... ------------------- — ..._>...-.-..-. 75 

Olinton Limestone..*.. .... . » r -.-. *^.*. ....... . •.*. ... 15 

dincinaatiOr^up..„. --—-—----—«--—.—.-..,.•................ 225 
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The areas occupied by each division are indicated on the accompany- 
ing map. The formations will be briefly treated in ascending order. 

1. The Blue Limestone or Cincinnati Group is principally shown in the 
valleys of the county. Of these the valley of Twin Creek is the widest 
and deepest, but it is so much obscured with drift, that it does not furnish 
as satisfactory exposures of the rocky floor, as many. of the shallower 
valleys do. Seven Mile Creek gives, on the whole, the best exhibition 
of this series. From Camden to Halderman's mill, the stream rums 
much of the way upon the rock, and excellent opportunities are fur- 
nished for studying the structure and collecting the fossils of this inter- 
esting formation. The Blue Limestone is so homogeneous that a full 
description of its beds at one point will cover almost every exposure of 
the system. No general statements, therefore, will be added to those 
that have already found place in previous reports. At Barnett's mills,, 
several specimens of a fossil, elsewhere quite rare, have been found, viz., 
Trochocerasf Baeri, M. and TF"., an early representative of a still existing 
family of chambered shells. , Rhynconella dentata is also found in the same 
locality. 

The Blue Limestone yields a large quantity of building stone of fair 
quality for local use. It was formerly the main dependence of that part 
of the county in which it occurs as a source of lime, but the numerous 
advantages of the Cliff Limestone for this purpose have brought it into 
universal use as a substitute. 

2. The Clinton Limestone comes next in order. The line of junction 
between the Lower and Upper Silurian is very distinct in Preble county„ 
The same line of facts observed in Montgomery county is met with here. 
A series of springs and a very productive belt of country mark this 
geological boundary. The explanation of each fact is obvious when the 
nature of the formations that are in contact is taken into consideration* 
The shales with which the Blue Limestone series is terminated are im- 
pervious ; the Clinton Limestone that covers them is porous and is also 
traversed with lines of fracture. Springs must, therefore/ necessarily 
appear along the outcrop of the two formations. Springs flowing over 
the margin of shales will do something toward imparting fertility to 
them, and this particular series of shales possesses the elements of fer- 
tility in large measure in their natural constitution. 

Many of the finest farms of the county belong to this particular hori- 
zon. All of the facts here noted can be very clearly seen in the Morning- 
star neighborhood in Lanier township. 

The Clinton Limestone exhibits, in the county, all the usual charac- 
ters of the formation as it is found in Southern Ohio. 
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(a.) It is everywhere uneven in its bedding. The contrast between 
it and the overlying Dayton Stone, or the even courses of the Cincinnati 
Group beneath, is very striking. A layer of the Clinton Limestone can 
rarely be followed for a rod. The stone itself, in many instances, seems 
solid, but it lies in very flat lenticular pieces rather than in a regular 
wall. It is on this account but little valued for building purposes where 
either of the other formations above named is accessible. 

(6.) Parts of it are sandy in texture, and render the local name of 
sandstone that is applied to it appropriate. The sand, it must be under- 
stood, however, is lime sand. 

(c.) Throughout the exposures of this series in Preble and several 
adjacent counties, beds are everywhere found that acquire the name of 
firestone. They are sought for chimney backs and for all similar uses to 
which ordinary limestones can not be applied. The chemical composi- 
tion of the stone does not explain this peculiarity. The firestones do 
not differ from many of the other limestones of the State. They consist 
of 84 per cent, of carbonate of lime and about 12 per cent, of carbonate 
of magnesia. They can, in fact, be burned into a very fair article of 
lime, and have been so used in many localities, but they endure without 
crumbling all ordinary exposures to heat. 

Stone from the quarries of J. Halderman, Esq., are largely in demand 
for these uses, finding market through all the country around Eaton for 
many miles. 

.(&)' The Clinton Limestone is, in all of its outcrops throughout the 
county, rich in its characteristic fossils. Favosite corals, chain corals, 
cyathophylloid or bulPs horn corals, and many forms of bryozoans are 
very abundant and very beautifully preserved. Some of these, the chain 
corals especially, can be well shown in polished sections of the rock. 
The stems and plates of crinoids or stone-lilies, however, outrank all 
other groups of fossils in the abundance in which they occur. The sub- 
stance of the rock is often composed of these fragments. But few per- 
fect bodies are to be found, but the plates most commonly met with have 
been identified as belonging to the genus, Cyathocrinus. 

(e.) In close connection with this last-named fact, viz., that the forma- 
tion is made up of organic remains, it is to be added that petroleum 
abounds through many of the exposures in the county. Geologists are 
generally agreed that petroleum, when occurring in a limestone rock, is 
derived from the animal remains of the rock, but no explanation can be 
given of the fact that the product occurs at one point, and is wanting at 
another. Its occurrence in the Clinton limestone of the county was 
noted by Dr. Locke in the previous Geological Survey of the State. 



403 GEOLOGY OF OHIO. 

.When the excitement caused by the discoveries on Oil Creek was at its 
height, the show of oil along the outcrops of this formation did not fail 
to attract attention, and rights to explore and develop the territory were 
bought up through several counties of Ohio and Indiana. Companies 
were formed and wells were sank at several points in south-western 
Ohio, The deepest of these wells was at Eaton, where the boring was 
carried 1,170 feet below the surface. There was, however, no geological 
promise in these undertakings. The Clinton limestone, it is true, is 
rich in petroleum in many localities, but its thickness does not exceed a 
dozen feet, and there have been no disturbances in its stratification by 
means of which reservoirs for the oil have been prepared. When the 
Clinton limestone was passed in the boring, the long series of the Cin- 
cinnati shales and limestones was met with, and the 1,170 feet above 
named were not enough to exhaust the limestone series of the State. A 
considerable fragment of rock was brought up from a depth of 1,130 feet, 
which proves to be a silicious limestone, quite after the pattern of the 
older limestones of the continent in their more northern outcrops. The 
samples of rock saved from different depths in boring were turned over 
to the Geological Survey by the persons who had them in charge, together 
with the records of the company. These latter show alternations of hope 
and disappointment, dependent partly on the geological series traversed. 
The boring was begun in the Niagara, and when the Clinton was reached 
the show of petroleum was sufficient to kindle a blaze of excitement. 
The telegraph was used to announce to distant stockholders the success 
of the enterprise, and the work of boring was temporarily arrested until 
a tank could be provided, so that there might not be a a sinful waste of 
the oil." 

There are several points in the county which still yield a fine show of 
petroleum, the springs that issue from the base of the Clinton limestone 
being often thickly coated with it. 

As will be seen from an examination of the map, there are numerous 
outliers of the Clinton limestone in the county. The work of denu- 
dation has been carried so far in all of these instances as to entirely 
remove the Niagara beds that originally covered them. 

The great series of the county remains to be mentioned, viz., the Niag- 
ara Group. Its vertical extent seems less than in Clarke and Greene 
counties. There are, at least, no sections furnished like those at Springfield 
and Yellow Springs, in which all the members can be seen in one con- 
tinuous exposure. The most considerable section is shown in the bed 
and banks of Seven Mile Creek, at Eaton. There are nearly fifty feet 
exposed within a mile or two of the village. It is probable that all 
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of the members found and reported in the counties to the eastward occur 
here also, but, for the reason given above, they are not as easily marked. 
The order of occurrence, it will be remembered, is the following : 

5. Cedarville or Guelph limestone. 

4. Springfield limestone. 

3. West Union limestone. 

% Niagara shale. 

1. Dayton limestone. 

The three lowermost are somewhat obscure, and the third has not been 
positively identified. 'The Eaton building-stone is not, as Dr. Locke sug- 
gested, the equivalent of the Dayton stone, but belongs in No. 4. of the 
above series, representing the building-stone of Springfield and Yellow 
Springs. It constitutes the main resource of the northern portions of 
the county. The same courses, together with the oyerlying Cedarville 
or Guelph beds are also struck at New Paris. The upper beds are here 
burned extensively into lime of the same approved quality which this 
horizon everywhere furnijshes in Central and Southern Ohio. The stone 
agrees in its composition, and in all of its characteristics, with the Cedar- 
ville beds, except that portions of it are highly fossiliferous. 

An analysis of the limestone of the Eaton quarries has been made for 
the Survey by Prof. Wormley, and is here appended: 

Carbonate of lime .. 49.75 

•Carbonate of magnesia 35.87 

Alumina and iron ........ - ._-.» 4.40 

Silieious matter 9.40 

99.42 

The fossil contents of these divisions require no extended mention, 
agreeing, as they do, very closely with the divisions of the same age 
in the counties to the eastward. The well-known shell, Pentamerus 
oblongus, is found in great abundance at Eaton, as is also the more 
common of the Niagara trilobites, Calymene Blumeribachii, var. Niagarensis. 
The latter fossil is more abundant here than at any other locality known 
in the State, and occurs in great perfection. The limestone is magnesian 
in character, and consequently all of the fossils are found as casts.* 

A trilobite, new to science, described by Prof. Whitfield in the Paleon- 

* Mr. James Nelson, of Eaton, made the interesting discovery, several years since, of a 
recent insect larva that had occupied the mould of one of these trilobites from which 
the fossil had been dissolved. The larva had adjusted itself in its growth to the space 
left for it in the deserted mould so accurately as to suggest almost irresistibly, at first 
sight, the idea that we had here the veritable remains of the soft parts of a trilobite. 
The larva belonged to the order of insects termed neuroptera, and probably to the par- 
ticular species coryddlis comutus, which is a common insect in Southern Ohio. 
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tology of the present volume as . Encriniirus, occurs not infrequently in 
the Eaton beds, but is known only in fragments. The most charac- 
teristic, and, at the same time, the most common, of the fragments thus 
far found, is the highly ornamented pygidium. The same fossil, in the 
same state of preservation, is found at various points in the Niagara 
series of this quarter of the State, as at Yellow Springs, Springfield, 
Cedarville, etc. 

On Banta's Fork, three miles from Eaton, excellent quarries are 
worked in the lower beds of the Niagara. The quarries yield an unusu- 
ally fine quality of flagging stone, the stone lying in very even courses 
of suitable thickness. 

Similar courses are worked on the banks of Twin Creek, two miles 
above Euphemia. Slife's quarries are the largest here, and from them, in 
some years, nearly one thousand perch of building stone have been raised 
in a year. Some of the courses answer w^ll for cutting, and all of the 
product finds a ready market in the quarryless regions to the east and north. 

The most extensively worked quarries of the county are located at New 
Paris. The upper member of the Niagara series is well developed, and 
is easily reached. The building stone courses are also accessible. The 
main interest, however, is the production of lime. Large quantities of 
the best of lime are annually burned here, being distributed mainly to 
the westward by railroads leading out of Richmond, Indiana. Patent 
kilns are in use, and the business is economically and successfully man- 
aged. David Ireland manufactures three hundred bushels per day for 
eight months of the year, using one cord of wood for the burning of sev- 
enty-five bushels of lime. 

The quarries of Christian Disher, on the east side of Twin Creek, op- 
posite to Lewisburg, include, beside the building stone of the Springfield 
division, the lime-producing courses of the Cedarville section. Lime has 
been burned herefor thirty years, and for the last few years the demand 
has largely increased, owing to the excellent character which the pro- 
ducts of these kilns have acquired in the blue limestone areas to the 
southward. It scarcely needs to be added that the lime is identical in 
character with that furnished by this whole section of the Niagara rocks 
in south-western Ohio, and of which the Springfield lime can be taken 
as the proper representative. 

• An analysis of Disher's limestone is here appended (Wormley) : 

Carbonate of lime . 55.20 

Carbonate of magnesia .-., 43.28 

Alumina and iron 0.60 

Silicious matter ... 0.60 

99.68 
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Sellers's Run, near the head of which these quarries are found, fur- 
nishes in its bed and banks an excellent section of the upper rocks of the 
county. Beginning with a fine show of the Clinton limestone, rich in 
its characteristic fossils, which is shown near Turner's distillery, the suc- 
ceeding beds of the Niagara series to the Cedarville division, inclusive, 
are traversed and disclosed within the course of a mile. 

DRIFT. 

The Drift beds of the county, which maybe said to cover its entire 
area, remain to be briefly described. In all of their general characters 
they agree perfectly with the same order of deposits in adjacent regions. 
The bowlder clay, or unmodified Drift, is shown in very numerous sec- 
tions, and is reached in the digging of many wells. In the northern 
half of the county this deposit is uniformly deep — so deep, at least, as 
never to be reached in ordinary sections or excavations. Its surface is 
often covered with the deposits of sand, gravel, and stratified clay which 
compose the modified Drift of this region, and when so covered it consti- 
tutes the water bearer for the area which it occupies. When the bowl- 
der clay itself makes the surface, the water supply is found at easily 
accessible depths within it, in some of the seams of sand and gravel that 
are scattered at irregular intervals through its substance. 
. In the central regions of the county the bowlder clay rests directly 
upon the polished surface of the Niagara limestone, and in the southern 
regions it is not seen as distinctly or as often, its best exposures being 
confined principally to the deeper valleys. 

The bowlder clay gives every indication of having been formed under 
the great glacial sheet which has been demonstrated to have covered the 
northern portions of the continent in the period preceding the present. 
It is filled with scratched and polished fragments of limestone and norths 
ern rocks, compactly laid in the dark blue clay which characterizes the 
formations of this age in every part of the world where they occur. The 
seams of sand and gravel interpolated in the clay, doubtless, result from 
partial meltings of the glacial sheet in some of the milder periods of its 
history. The ice-sheet in its southward advance must have found the 
face of the continent covered with a forest growth and other forms of 
vegetation. It seems certain that some remnants of this pre- glacial 
growth are preserved in the bowlder ciay. Worn fragments of wood, at 
least, are often found deep in the clay, which it seems impossible to refer 
to any other source. 

This pre-glacial vegetation must not, however, be confounded with the 
interglacial growths to which attention has often been called in the 
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reports of the Survey. The latter is deubtless of much more frequent 
occurrence. It is to a wide-spread stratum of interglacial vegetation that 
the buried tree-tops, roots, leaves, and ancient soil, so often reported in 
the digging of wells and other like excavations, must be referred. 

The Forest-Bed, as this stratum has been designated, is of much less 
frequent occurrence in Preble county than in the counties to the south 
and east of it, but there are still many evidences of. its presence within 
this area. In Harrison township a tree top is reported to have been 
struck at a depth of thirty feet. 

An ochre seam, which, it will be remembered, .sometimes accompanies 
the Forest Bed and sometimes replaces it in the regions to the south- 
ward, is also occasionally met with in Preble county. It is generally 
found associated with a gravel seam, which it cements into a hard-pan, 
which must be penetrated in order to reach the water veins. 

The beds of modified Drift, as the sand, gravel, and clay that overlie 
the bowlder clay in stratified deposits are called, occur abundantly in 
the county, not being confined to the deeper valleys, but being found as 
well over most of the uplands of the county. In the northern town- 
ships, and especially in the flat-lying districts, they have a general 
thickness of about twenty feet, of which the following may be taken as 
a representative section : 

FEET. 

Soil , ... 1^ 

Yellow clay streaked with bluish clay 10 

Blue clay (sometimes brown), always fine-grained, and free from gravel.... 8 

Underneath are found the seams of sand and gravel that cover the 
bowlder clay, and which constitute the water-bearer of much of this 
region. 

In all of the above named particulars the Drift of Preble county is 
seen to be part and parcel of the great Drift field of Ohio, but there is a 
single feature that remains to be mentioned in which it has preeminence 
over all contiguous areas. A very remarkable bowlder belt traverses its 
central and eastern regions — more remarkable than any similar belt 
thus far reported in the State. There are various points in this general 
region where bowlders are very thickly strewn over the surface for 
limited areas, as, for instance, along the uplands that bound the Great 
Miami Valley for twenty-five miles above Dayton, on the west side of 
the valley, directly opposite Dayton, and also in the country that lies 
west of the Stillwater, in the vicinity of Union, Montgomery county, 
but none of these bowlder belts attain the proportions of that now under 
consideration; 

Its northern boundary is not very distinctly defined, but there is a 
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gradual thickening of the bowlders until we find them in the central 
part of Washington township so numerous as to render the tillage of the 
fields difficult. From this point the belt can be followed in a broad band 
to the south-eastward, as far as to the county line and even beyond. Its 
length within the county will thus be seen to be at least ten miles. Its 
greatest breadth does not exceed three miles, but the east-and-west roads 
of the county cut across it diagonally so as to show sections of four or 
five miles in breadth. 

The bowlders range in size from one thousand cubic feet downwards. 
Of one hundred and two blocks that were lying on the surface within a 
small compass, the greatest length in any bowlder was seven feet. A 
second gave a measure of five feet; four exceeded four feet; six exceeded 
three feet ; thirty-five measured more than two feet, while the balance 
(fifty*five) were under two feet, none being counted that were less than 
one foot. It is probable that within the same area there were nearly as 
many more concealed by a shallow covering of soil. On the farm of 
David Potterf, near west Alexandria, 1,200 bowlders exceeding two feet 
in diameter were counted to the acre. There are points where they are 
certainly more numerous than this. The value of the land is dimin- 
ished where it is so thickly covered, the expense of raising and removing 
them being considerable. 

The bowlders lie upon or very near to the surface. Numerous sections 
of the Drift beds in this district are furnished in the banks of streams 
and in artificial cuttings, but they do not disclose any unusual number 
of these blocks at any great depth. 

In their distribution they are irrespective of the elevations and irreg- 
ularities of the surface. They cover the high ground and the low im- 
partially. The central portions of the belt occupy a part of the great 
northern plain of the county, which has an altitude of about one thou- 
sand feet above the sea. 

There is a considerable variety of composition among them. The 
kinds most largely represented are named below, in the order of their 
abundance : 

1. Metamorphic slates, fine-grained, and very hard ; in color, dark blue, red- 

dish, and green. 

2. Diorites, blue and green, frequently intersected by felspathic veins. 

3. Silicious conglomerates, excessively hard, whitish, light green, and purplish. 

4. Gneiss, two leading varieties, viz., orthoclasic or red-banded, and horn- 

blendic or black-banded. 

5. Granites of the ordinary types, many of the blocks intersected by felspathic 

veins, which often stand out in relief from the weathering surfaces. 

6. Porphyries, comparatively rare, some with white felspar crystals, but more 

with reddish crystals. 
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Of these varieties, the conglomerates are, perhaps, the most character- 
istie, as they agree quite well with each other in their general composi- 
tion, and differ in a marked degree from the conglomerates otherwheres 
met with in the Drift field of south-western Ohio. 

It seems probable that they may hereafter give the clue to the exact 
location from which they were originally derived. Their peculiarity 
consists in their distinct stratification. Layers of coarse, silicious peb- 
bles are separated from each other by four to eight inches of fine, sandy 
quartzite, which is v ry often light green in color, and which sometimes 
has a faint amethystine tint. The conglomerate character is sometimes 
but feebly shown, and then the blocks would be classed as ordinary 
quartzites. The composition of the bowlder belt is best studied in some 
of the newly made stone walls of this district. 

The application of the bowlders to the construction of stone walls 
which provide permanent fencing for the lands on which they are found, 
is one of the most obvious uses to which they can be put, but little has 
thus far been done in this direction. They have been more largely 
turned to account in the foundations of buildings through the regions 
where they are plentiful. The few mechanics that use them skillfully 
are in demand, and bowlder walls are coming to be considered as the 
standard of excellence in the way of masonry. * 

These great surface stone quarries of the county are not to be held in- 
light esteem. Every farm that lies within the bowlder belt here de- 
scribed has on its surface thousands of perches of the most enduring and 
attractive building rocks of the continent, and it is certain that with 
the increasing age and wealth of the country these supplies will come 
into demand. 

The chief facts in relation to this interesting feature of the Drift for- 
mations of the county have now been given. The bowlders evidently 
belong to the last stage of the Drift period, viz., to the time of northern 
submergence which followed and closed the great ice age. They were 
floated by icebergs across the inland sea that stretched from the Canadian 
Highlands to Central Ohio, but no explanation is proffered of the fact 
that they occur just where they now lie rather than elsewhere. The 
present topography of the country furnishes some suggestions, but no 
adequate explanation of the phenomena is discerned. 

Another of the more unusual phenomena of the Drift is to be noted 
in the obstruction of an old valley by the bowlder clay. This case is 
met with in the bed of a small tributary of Seven Mile Creek, one mile 
west of the village of Camden. The stream has been compelled to 
abandon its old course for a short distance, and to work out a new and 
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very circuitous channel through the limestone rock. Attention was 
called to this interesting fact by the late Dr. Dunham, of Camden. 

The geology of Preble county, it is to be remembered, is identical in 
its various elements with that of counties already treated at considerable 
length. To these reports the reader is referred who desires a fuller 
sketch of the history written in the formations that make up its geo- 
logical scale. 

As Preble county is the last one to be reported upon in the district, that 
contains the Upper Silurian formations, no more appropriate place can be 
found for the insertion of a list of the Niagara and Clinton fossils of Ohio. 
The appended catalogue contains such a list, no fossil being entered in it 
that has not been recognized or described by one or other of the Paleon- 
tologists of the Survey : 

FOSSILS OF THE CLINTON LIMESTONE. 

CORALS AND BRYOZOANS. 

Astrocerium yenustum .. „ . Hall. 

Diphyphyllum cespitosum. ...^ .... . Hall. 

Chaetetes — undetermined sp. 

Clathropora CliDtonensis *« H. and W". 

Favosites Niagarensis Hall. 

Halysites catenularia „„„ Linn. 

Lichenalia concentrica „ ....Hall.? 

Retepora angulata Hall.? 

Streptelasma — undetermined sp. 

StictoporamagDa...- „ , H. and W. 

MOLLUSCA. 

BRACHIOPODS. 

Atrypa nodostriata . ... „ Hall. 

Merista — undetermined sp. 

Orthis biforata „ „ . Dalm. 

. " circulus » „ Hall. 

Streptorhynchus subplana Hall. 

Triplesia Ortoni - m , _ Meek. 

Zygospira modesta ..„ - » Hall. 

LAMELLIBRANCHS OR BIVALVES. 

Ambonychia — undetermined sp. 

Cypricardites ferrugineum - H. and W. 

GASTEROPODS OR UNIVALVES. 

Cyclonema bilix... .Hall. 

Holopea — undetermined sp. 
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CEPHALOPODS OR CHAMBERED SHELLS. 



Cyrtoeeras — undetermined sp. 

Orthoceras Jamesi . .■ 

Orthoceras — undetermined sp. 



Orthoceras Jamesi.- H. and W. 



ARTICULATES. 

TRILOBITES. 

Oalymene — undetermined sp. 

Illasnus Daytonensis ...«,* ....H. and W. 

Illssnus — undetermined sp. 
Proetas — undetermined sp. 



FOSSILS OF THE NIAGARA GROUP. 

GRAPTOLITES. 

Inocaulis bella - ...-. ............ H. -and W. 

FORAMINIFERA. 

Receptaculites infundibuliformis .. Hall. 

" Ohioensis '.. „ H. and W. 

SPONGES. 

Astylospongia — undetermined sp. 

CORALS AND BRYOZOANS. 

Astrocerium venustum? -...Hall, 

Chonophyllum — undetermined sp. 

Cladopora reticulata? « - Hall. 

Favosites Gothlandica »-.-<,. „ = -.-. .. ....Lam. 

" Niagarensis - - ... -, Hall. 

Fenestella nervata « — Nich. 

Halysites catenularia Lin. 

" " var. macropora ....Whitf. 

Ptilodietya — undetermined sp. 

Strombodes Schweiggeri . „ E. and H. 

" striatus....... .. .. ....D'Orb. 

Syringopora Danse ......'...I ....Bill. 

« —undetermined sp, 

CRICOIDS AND CYSTIDEANS. 

Apiocystites imago - ....Hall. 

Caryocrinus ornatus - Say. 

Cyathocrinus pisiformis. - - .*. - Roemer. 
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Eucalyptoerinus conicus . . . . Troost. 

11 cornutus Hall. 

" crassus . Hall. 

" ornatus ' Hall. 

"■ Phillipsi? ; , Troost. 

" splendidena i Troost. 

" : — undetermined sp. 
* lyptocrinus armosus ? „. McChesney. 

" nobilis . Hall.. 

Gomphocystites glans _. . Hall. 

Holocystites eylindricus Hall. 

" abnormis .Hall. 

Icthyocrinus subangularis .. ..Hall. 

Lecanocrinus — undetermined sp. 
Macrostylocrinus — undetermined sp. 

Pentremites sub-cylindricus . ..H. and W. 

Platycriaus pramaturus _.. .. H. and W. 

Rhodocrinus rectus Hall. 

" —undetermined sp. 
Saceocrinus Christy i Hall. 

" ornatus „ .....H. and W. 

" Tennesseensis ._..,... .'. Troost. 

MOLLUSCA. 

BRACHIOPODS. 

Anastrophia interplicata Hall. 

Atrypa nodostriata . . . Hall. 

" reticularis.... ..' ., .. ..Dalman. 

Dinobolus Conradi Hall. 

Meristina cylindrica Hall. 

Orthis biforata . _ Dalm. 

" elegantula -, Hall. 

u flabellulum . Sow. 

Penfcamerus oblongus Sow. 

" occidenta-Ms , . Hall. 

pei-gibuuoud..- H. andW.. 

" ventricosus _, _. ., Hall. 

Rhynchonella acinus Hall. 

4< cuneata.-..- Dalm.. 

" Indianensis. 

" neglecta ..Hall. 

" P isa --- - - .....H. and W... 

" Tennesseensis Roemer. 

Spirifer crispus . g ow# 

" eudora „.. Hall. 

" nobilis.... HaU. 

" Niagarensis Hall. 

27 
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Spirifer plicatella — var. radiata . . HalL 

Streptorhynchus subplana . Conr. 

Strophodonta striata. 

Strophomena rhoinboidalis . . . . . . Wiokl. 

Trimerella grandis . Bill. 

Trimerella Obioensis .......... .„..'..._„. ..-.Meek. 



LAMELLIBRANCHS OR BIVALVES. 

Amphicoelia (Leptodomns) costatus. .. ...H. and W. 

Megalomus Canadensis ..._.„ . „ ., . „ . . . . . . .Hall. 



GASTEROPODA OR UNIVALVES. 

Holopea — undetermined sp. 

Murchisonia Lapliami „ ,...„„.,.., .„_....„.« -,..-.-... HalL 

u macrospina .- --.*..... ....HalL 

Platyceras Niagarense . . . Hall. 

Platyostoma Niagarense, var. trigonostoma ....... Meek, 

Pleurotomaria Halei.. ... ....Hall. 

Hoyi... . Hall. 

idia.... .....HalL 

" occidens .Hall. 

Straparollus inopsus . . - * . Hall. 

" Niagarensis ».H. and W. 

Subulites teretif oralis H. and W. 

Tremanotus Alpheus ..._ Hall. 

" (Bucania) trigonostoma., \...H and W. 

Trochonema pauper, var. Obioensis . . H. and W. 



CEPHALOPODS OR CHAMBERED SHELLS. 

Actinoceras— undetermined sp. 

Cyrtoceras dardanum Hall. 

" ellipticum - - . - H. and W. 

" brevieorne . Hall. 

" Herzeri - -- -H. and W. 

" myrice f - Hall. 

Lituites Marshii ■ - . - - ■ . Hall. 

" Ortoni .Meek. 

Nautilus — undetermined sp. 

Ortboceras abn orme - . Hall. 

" annulatum Sowerby. 

fi crebescens - Hall. 

Phragmoceras ellipticum - „ H. and W. 

" parvum - - .H. and W, 

Trochooeras Desplainense . - ....Hall. 
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ARTICULATES. 

TKILOBITES. 

CalymeneClintoni..„» «...., ...... „..„ ..... .„„«.. „.„.,.,. ...... .Hall. 

" Niagarensis .„...» Hall. 

Dalmania limulurus .«,„,., .... ...„...„«,..„... .„ ^. ......... Green. 

Encrinurus ornatus ......... - - H. and W. 

Hlaenus insignia - Hall. ? 

" lowense lHall. f 

Sphserexoohus RommgerL... .................. „ Hall, 



CHAPTER LXXIIL 

EEFORT OF TEE GEOLOGY OF MADISON COUNTY. 



BY EDWARI> OmTOH r ASSISTANT GEOLOGIST 



Madison county is bounded on the north by IInio% on the east hj 
Franklin and Pickaway, on the south by Fayette, and on the west by 
Greene^ Clarke, and Champaign counties. 

Its surface- is comparatively level. Its lowest land is found in th® 
south-eastern corner^, near Mount Sterling, in the valley of Deer Creek. 
Its highest land lies to the west and north-west of London, and is about 
1,100 feet above the level of the sea. The range of the county does not 
probably exceed 300 feet. The altitudes of a' few of the principal points 
in the county are subjoined ; 

London*, 1,010 feet above tide- water. 
West Jefferson, 880 feet above tide-w at©?* 
Mount Sterling, 865 •" " 

Midway, 950 w " 

, South Solon, " " 

Cennty Infirmary 1,100 feet abo^e tide-water. 

County line on Xenia pike, west of London, 1,100 feet atyove' tMe-waterv 
Oblinger^Hill? west of Siimmeribrd, 1,100 " " 

Of these altitudes, all but the first were obtained by the barometer, and 
must be taken as approximations only. They suffice to show, however^ 
the very great degree of uniformity that prevails in the surface of the 
eounty, A very large part of its area lies at altitudes varying between 
950 feet and 1,050 feet above the sea. Nothwithstanding this uniformity 
of level, there is but very little swamp-land in Madison county. The 
slopes, though very gradual, aie so distributed that the water always 
knows which way to go. Between those sources of Little Darby Creek 
that lies within the county, and the point where the creek crosses the 
county-line, there is a fall of scarcely less than 200 feet. The distance is 
about 15 miles and the average descent is between 1& feet and 14 feet to 
the mile. 

Deer Creek descends, from its .head-springs near Summerford, 300 feet? 
in its diagonal course of 20 miles across the county— an average fall of 
15 feet to the mile. 
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The surface of the county, however, has been greatly relieved by drains 
and ditches, and is susceptible of almost indefinite improvement by such 
agencies. 

None of the streams have deep valleys, but the surface lies in gentle 
undulations between the channels of contiguous watercourses. In the 
north-eastern corner of the county, the low summit that divides the 
waters of Little Darby from that of Big Darby, extends in the broad and 
productive tract know as the Darby Plains, one of the most famous grass- 
ing districts of the St ate* 

-GEOLOGICAL SERIES, 

The geological scale of the county is very much contracted. But two 
formations besides the Drift occur here, viz., the Helderberg and the 
Corniferous limestones. There are in the county two exposures of the 
former and but a single one of the latter. 

The Helderberg limestone (water-lime) has been quarried in small 
amounts for many years on the farm of Asa Hunt, Pike township, (sur- 
vey 6,965). A branch of the Spring Fork of Little Darby know as Bar- 
ren Run, has cut its bed down to the limestone for a number of rods and 
the stone is raised from the quarry at such times as the water is lowest 
It has been used for lime and also for building stone. The first purpose 
it is very well adapted to ; the second, it answers but indifferently well, as 
the stone is thin and shelly. It holds its characteristic fossils which,, 
however, are not necessary for its identification-—a,s the lithological charac- 
ters are too plain to be mistaken. 

The second exposure of this limestone is much more considerable. It 
occurs on the Stoner farm in Jefferson township, two miles south of the 
village of West Jefferson. A section of 15 feet of this formation is show^. 
In the banks of Little Darby, very near the point where the stream leaves 
the county. The ledge is resorted to for the same purposes as the ex- 
posures first mentioned, viz., for lime and building stone. The same 
remarks as to quality will apply in. this case as before. The lime has an 
excellent reputation, being much milder than the Columbus lime. 

The principal interest of this locality, however, lies in the fact that it 
furnishes the junction of the Silurian and Devonian formations. A few 
rods from the exposure of the Helderberg limestone just mentioned, ten. 
feet of another formation come in which it is easy to identify by all 
tests as the Corniferous limestone, known in this portion of the State as 
the Columbus or State quarry limestone. The beds furnish quite service- 
able building stone ? and are brought into neighborhood use. 
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On the opposite side of the creek, and a mile or two further down, there 
is a still more extended section of the same elements. * It is found on the 
farm of the Roberts' brothers. It does not deserve to be called a new ex- 
posure, as the outcrop of the rock is scarcely interrupted from one point 
to the other. 

A somewhat anomalous fact meets us in this section. There is inter- 
polated in the Corniferous series a few inches of a very pure, saccarhoidal 
sandstone. The occurrence of such a deposit at about this point in the 
scale is not, however, named here for the first time. Rev. H. Herzer 
reported several years since a similar deposit in the Corniferous at West 
Liberty, Logan county, and Mr. Franklin 0. Hill, in his report for the sur- 
vey on this county, shows that sandstone holds the same relations there 
that it has in Madison county. It is not found at the base of the Cornifer- 
ous series in either instance, but it occurs in thin beds distributed through 
five or more feet of the limestone at an elevation of about fifteen feet 
above the base of the series. It is underlain by undoubted beds of Corni- 
ferous limestone and can not therefore, in these instances, be considered 
as the southward extension of the Oriskany sandstone. It is rather the 
counterpart of the Hillsboro sandstone which, in like manner, is inter- 
jected into the Niagara series — in the southern part of the State. These 
two aberrant sandstones furthermore agree very closely in lithological 
characters. 

The sand from the Roberts quarries has long been known throughout 
the adjacent country and has even found its way as far as Columbus. 
Whenever plastering of unusual excellence is attempted in this vicinity,, 
recourse is had to this deposit. The sandstone is nowhere more than six 
inches in thickness and it lies between ledges of rock so heavy that it 
can not be profitably obtained except when the quarry is worked for 
other purposes. Its interest, in other words, is geological rather than 
economical. 

These are the only known localities in Madison county in which the 
bedded rock is exposed to view. On the extreme eastern edge of the 
county, in Jefferson township, it has been ascertained in the driving of 
wells that the rock lies about forty feet below the surface. There are a few 
other points in the county in which the underlying rocky floor has been, in 
like manner reached, but these cases are of very rare occurrence. Borings 
of fifty or even sixty feet are often made which do not exhaust the drift 
beds. 

There is no region of the State in which the basement rock makes a 
more insignificant show or exerts less influence upon the present sur- 
face of the country. Even the details of the topography are seen to 
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depend very largely on the modification of the drift surfaces and these 
details can, in many cases, he very well explained without any recourse 
to the underlying beds. All of the questions that concern the county, 
whether relating to its topograply, its soils or its water-supply, con- 
nect themselves with the origin and history of the deep drift-deposits, 
by which its entire surface is now covered. 

DRIFT AND SOILS. 

The subject of the Drift has been taken up so many times, and from so 
many points of view in the reports of the survey already published, that 
it is unnecessary here to treat of it from a general or theoretical point of 
view. 

The deposits of the Drift in Madison county fall under the ordinary 
heads. The lowest and oldest of these deposits is a heavy bed of bowlder 
clay, which covers the face of the country universally. It is a tough, 
waxy, dark-blue clay, in which scratched and striated pebbles and 
bowlders are abundantly distributed, and occasional seams of sand and 
gravel, varying in thickness from one inch to two feet are found, but 
without regularity or constancy. 

This member of the drift series exceeds the rest very largely in volume 
and also in the importance of its offices. As has been before stated, 
borings of 60 feet are sometimes made without exhausting the bowlder 
clay. These facts seem to indicate that the average thickness of this 
member of the series is not less, certainly, than 60 feet. 

In considerable areas of the county, the bow T lder clay forms the present 
surface, or rather the bowlder clay as modified by the action of the atmos- 
phere and of vegetable growth and other organic agencies, upon it. These 
areas constitute the coldest and most Intractable lands of the county 
The soil formed from their weathered surfaces is a black clay one foot or 
a foot and a half in thickness. The action of the atmosphere is shown to 
have reached below the surface in the conversion of one or two additional 
feet of the blue clay into yellow clay. These weathered deposits pass by 
insensible gradations into the underlying deposit. The lands of this 
description are less varied in the natural forest growth than the other 
lands of the county. They are susceptible, however, of considerable 
amelioration by underdraining, and possess all the elements necessary for 
long continued productiveness. 

By far the larger part of the county is covered with another order of 
drift- deposit, viz., those that have been modified and re-arranged 
during a period of submergence to which the original beds have been 
subjected. If a bed of the yellow clay already spoken of as formed from 
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the weathering of the blue clay, were exposed by a slowly advancing 
submergence to the action of waves or currents, it is easy to see that its 
clay, sand and gravel would be assorted and separated, The coarser 
materials would be moved the least distance and the finer clays the 
greatest distance from their original beds. As the submergence was 
gradually extended, then we ought to find beds of gravel overlying the 
blue clay, themselves overlain by sand, and finally covered with the 
finest grained clays. Such is precisely the general order of the arrange- 
ment in all of these districts. We ought furthermore to expect that On 
the highest grounds of the county beds of gravel and sand would abound. 
This also is exactly the case. Ohlinger's Hill, as high a point as is con- 
tained in the county, is the resort of the whole country for miles around, 
for plastering sand, extensive deposits of which occupy the highest parts 
of the dividing ridge. 

The same line of facts is met with on the high ground west of London, 
a ridge scarcely inferior in ele /ation to the one already referred to. It 
is, in fact, a part of the same water-shed — separating the drainage of the 
Scioto from that of the Little Miami. Almost the whole of this region 
is occupied with heavy beds of well-washed gravel. The whole supply 
for London and its vicinity is derived from this locality. It must, however, 
be noted that these high grounds also contain remnants of the old glacial 
clays, which furnish, as at Ohlinger's Hill, a soil of entirely different 
properties from any other s >ilg in the county. The difference lies in the 
fact that the high location of the masses his prevented the accumula- 
tion of vegetable matter in them. They produce fruit well and are good 
wheat lands when properly treated, but they are decidedly inferior as 
grass-lands to the rest of the county. In fact, but a thin sod establishes 
itself upon them unless special care is taken to secure this result. 

The submergence of this district and the consequences resulting from 
such a fact have been spoken of. It is easy to see that the emergence which 
converted it into dry land again, must have been attended with equally 
marked results. As drainage systems began to be established or re-estab- 
lished, the accumulations of clay, sand and gravel of there-arranged drift 
would often be withdrawn from the surface over which they had been 
distributed, and the broad valleys through which currents were moving, 
would be sure to receive them." The bowlder clay would thus be exposed 
on portions of these areas. 

The northern and central districts of the county contain almost all of 
the exposures of this sort, while the southern tiers of townships which 
lie a hundred feet or thereabouts lower than the above named districts? 
hold by far the most gravel. 
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The facts now enumerated will be seen, upon a little reflection, to lay 
the foundation for an excellent scope of country in an agricultural point 
of view. Generous and lasting soils and an abundant Water-supply are 
certain to be provided from such modifications of the beds of glacial drift 
in central and western Ohio. In accordance with these probabilities, 
Madison county is found to be one of the finest agricultural districts of 
the State. There is scarely a foot of waste land in it and most of it, if 
not already higldy productive, is easily susceptible of being made so. 
The surface clays are generally black, for at least one or two feet in depth. 
Inland lying as nearly level as Madison county does, there would neces- 
sarily be enough detention of organic matter in the soil to produce this 
result. Even the lands underlain with gravel might have been swampy in 
their earliest history, but after a forest growth had established itself upon 
them and the roots had penetrated to the porous beds below, a natural 
drainage would be secured which would do much towards their ameliora- 
tion. 

The gravel washed out of the bowlder clay is largely limestone gravel. 
Whenever an insulated area of this gravel has been left uncovered by the 
finer clays, and has itself undergone atmospheric agencies by which it 
would be converted into soil, we find the productive belts known as "mulatto 
lands." The reddish soils thus designated certainly have just such a history. 

The forest growths on these several sorts of areas, are, in every case, 

characteristic. The last named division is the warmest and most fertile 

«>» ■ 

land of the county. It is occupied quite largely by Black Walnut, Sugar 
Maple, etc, 3 and is therefore, frequently styled " Black Walnut land." 
It is confined to patches, and acres, and is nowhere extended in large 
tracts, or at least not in the central portion of the county. More of it is 
shown in the southern townships. 

The division last preceding this, viz., the clays underlain by gravel or 
sand, are quite generally covered with Burr Oak (Quercus mctcrocarpa) . This 
tree marks very definitely all the batter portions of the areas now under 
discussion, and as this kind of land constitutes the most important el- 
ement in the surface of the county, the Burr Oak may be said to charac- 
terize the county. 

The colder lands referred to the weathering of the bowlder clay are 
covered for their natural forest growth with swamp oak (Quercus 
palustris), post oak (Q. obtusiloba\ and occasionally white oak (Q. alba,) 
The natural differences between these soils, as attested by their original 
forest growths, are clearly shown in their subsequent history under culti- 
vation. 

The swampy condition of the land before drains and ditches provided 
an easy way of escape for the surface water, is the probable cause of a 
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defective condition of the timber produced here. Many of the .trees are 
hollow-hearted. Another explanation is offered in the fires that the In- 
dians were accustomed to kindle annually throughout this part of the 
State. The sparsenessof the timber can no doubt be attributed to the last 
named caused. 

While some of these varieties of soil are much warmer and kinder 
than others, all of them form blue grass land. As soon as the surface 
water is withdrawn, this most valuable of all our forage plants — Poa pra- 
tense, or Kentucky Blue Grass, comes in to displace the wild grasses that 
have occupied the ground hitherto, and it comes to stay. This is not the 
place to take up in detail this great source of agricultural wealth. It is 
enough to say that all of its charact ristic excellences are here shown. 
The best rewards of agriculture in Madison county, have hitherto been 
drawn from this spontaneous product of its soil. The lands of the county 
have been turned into pasture-grounds since their first occupation. 
Under judicious management, cattle do well upon them throughout our 
ordinary winters, without hay or grain. 

It is to be remarked that Madison county is a blue grass region not so 
much because of the composition of its drift-beds as from the fact that 
these drift-beds are extended, owing to the accidents of their recent 
geological history, in wide plains which allow the abundant accumula- 
tion of vegetable matter in the forming soil. These same drift-deposits 
when they lie on well drained slopes form a stubborn, yellow clay that 
can hardly be kept covered with sod of any description. It must not, 
however, be inferred that all level drift tracts will become blue grass 
land, irrespective of their composition. Clays derived in large part from 
the waste of limestone, as are those of Madison county, are especially 
adapted to the growth of blue grass. Madison county has no monopoly of 
this important product, but all the flat-lying tracts . of the counties 
around it, as they have shared in its geological history, share also in its 
agricultural capabilities. 

These districts were shunned in the early settlements of this general 
region on account of their swampy character- — but discerning men soon 
came to see their great possibilities, and as the price per acre was scarcely 
more than nominal, they were bought in large tracts and have been s© 
held until the present time. Farms of 2,000 acres are not unusual in the 
county, and fields of five hundred acres are common. The recently divided 
estate of William Wilson, in the Darby Plains of Canaan township, em- 
braced 9,000 acres. 

The county is famous not only for the number of cattle that it pro- 
duces, but also for the quality. It holds some of the finest herds of im- 
proved cattle to be found in the State or country. 
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The lands of the second and third divisions, as might he judged from 
their constitution, are excellently adapted to the production of corri and 
other cereals and are coming to be used for grain-growing as well as for 
grass-growing. The varied elements of our ordinary American farming 
are thus becoming established here as elsewhere. 

WATER SUPPLY. 

The last point to be taken up in the geology of the county is its nat- 
ural water supply. 

Madison county may be said to have an abundant and excellent sup- 
ply, but it does not show itself in the ordinary modes, in springs and fre- 
» quent water-courses. The supply, indeed, is under ground and must, for 
the most part, be brought to the surface by artificial means. The or- 
dinary rain-fall of central Ohio being granted, the geological conditions 
already described, necessitate an immense accumulation of water beneath 
the surface. Such an accumlation, we find, lying within easy reach. 
The surface of the bowlder clay is a common water bearer, though many 
wells descend into the clay to some of the irregular veins of sand and 
gravel to which reference has already been made. The porous beds 
above the bowlder clay, varying in thickness from five to fifteen feet, 
constitute an efficient filter for the surface water in most instances. 

It must be remarked, however, that all of the dangers pertaining to 
such a supply show themselves here. The drift-beds are freely per- 
meable. They have no power to shut out the products of surface defile- 
ment or to prevent cess-pools and other sinks of impurity from discharg- 
ing their offensive and poisonous drainage into adjacent wells and springs. 
There is abundant and positive proof that drinking-water contaminated 
from such sources, is very 1 often made the medium for distributing fever 
and pestilence through families and neighborhoods. 

Of late years, the agency of the wind has been quite extensively 
utilized in pumping water from wells into reservoirs for the use of stock. 
The wind- pumps have been improved in so many ingenious ways that 
they work almost as if they were intelligent agents, matching supply with 
demand and adjusting themselves to the force of the wind. 

The common method, however, of providing stock-water in those farms 
which are not traversed by living streams, is by means of pools which 
obtain their supply directly and entirely from surface accumulations of 
rain. The water of such' pools is always foul with mud and manure and 
is heavily charged with vegetable and animal organisms in every stage 
of existence and decay, and yet it is claimed to be a safe and wholesome 
supply. 
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Still another source of stock- water is found in some sections of the 
county. The water delivered by draining tile in underground ditches 
is gathered and conducted to troughs in the pasture grounds. Where the 
make of the country admits of this system, a supply in every way advan- 
tageous, is secured. 

Buried vegetation is less frequently met with in the drift of Madison 
county than in the regions further to the southward, hut it can scarcely 
be said to be of rare occurrence. Considerable accumulations of vege- 
table matter are needed to explain certain facts met with in a little 
settlement called Kiousville, in Fairfield township. Several attempts to 
obtain wells have been made here without success. The trouble has 
been in every instance that after reaching a certain depth, choke damp, 
or carbonic acid escaped in such quantity as to render further work im- 
possible. Several lives have been lost in these attempts and one during 
the summer of 1872. The section traversed is : 



Yellow clay .. - .-...-- ....10 

Blue clay— abruptly bounded on upper surface ....„.,. 20-31 

Cemented sand and gravel. 
On breaking through the crust of cemented gravel, the gas issues in 
strong volume. No water has ever been found in the gravel. The sec- 
tion is somewhat anomalous, but it seems safe to conclude that some 
such accumulations of buried vegetable matter as have been described in 
previous reports as existing in Montgomery, Warren, and Highland 
counties, are to be found here. 

The remains of a young mastodon were recently found in Range town- 
ship on the farm of Daniel McClimans. The skull and its appurtenances 
were in the best state of preservation. The ^tusks were six feet long, 
measured on the outside of the curve. A part of the lower jaw had perished, 
but in the remaining, a small molar tooth was found in place. It was 
afterwards detached and found to weigh one pound and two ounces, 
while a larger tooth, but. partially developed, lay back of it in the jaw. 

The occurrence of remains of these past glacial mammals is, however, 
comparatively rare in this immediate area. 

The principal points in the Geology of Madison county have now been 
briefly treated, and it is seen that although the story of its bedded rocks 
is very short, there are still geological questions of great interest sug- 
gested by its broad and fertile plains. 



CHAPTER LXXIV. 



REPORT ON THE GEOLOGY OF CLINTON AND FAYETTE 

COUNTIES. 



BY JOHN HUSSEY* 



Pro#. EfrWARb OrTqn.— Sir : I herewith present my report on the geology of Clinton 
and Fayette counties. 

\ In prosecuting this survey I have received the aid. of many citizens, in greater or less 
degree, all of whose names I could not here take space to mention. I do, however, here 
acknowledge my indebtedness to CoL T. J. Caruthers, Dr. Welsh, and Clarkson Butter- 
worth, tor kindly assistance rendered me in Clinton county, and Mr. James McLean, 
county surveyor of Fayette county, and to Mr. William Vance, assistant in his office. I 
received suggestions and assistance from the editors of the papers— -W. C. Gould, of the 
Register, and W. W. Milligan and Son, of the Herald — from George S. Fullerton, Esq., and 
Rev. J. P. A. Dickey, of Bloomiugsburg; the Messrs. Hegler, and Mr. John Sollars. I 
found an intelligent interest, generally, in the minds of the citizens of both counties on 
the subject, and although there was no expectation of any discoveries of mineral wealth, 
still the object of my visit was generally appreciated and understood. 

Truly yours, 

John Hussey. 

Clinton county is bounded on the north by Greene and Fayette counties, 
on the south by Highland and Brown counties, on the east by Fayette 
and Highland counties, and on the west by Warren county. 

Fayette county is bounded on the north by Madison county, on the 
south by Highland and Ross counties, on the east by Pickaway, and on 
the west by Clinton and Greene counties* 

I propose to treat these counties together, partly because there is much 
similarity in the physical characteristics of the two, but particularly 
because there is comparatively little of geological interest in them. The 
formations a.re little exposed, being generally covered with alluvial and 
drift-deposits ; and where they are exposed they do not present a great 
variety of material, such as imbedded fossils, to the geologist, by means 
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of which he may read the history of the life and changes of the past, or 
of those products of the earth, which are so indispensable to mankind, as 
ores, fossil, coal, and valuable stone, which elsewhere offer such induce- 
ments to geological investigations. Still I hope that what I shall pre- 
sent of the geology of those counties will not be utterly devoid of interest 
to those most concerned, and none the less because I have not attempted 
to startle them by any inventions of my own, but tell only what I have 
seen, and that in a " plain, unvarnished" way. In these counties one 
will not fail to observe how the character and employment of the people 
depend upon the geological formations which underlie their habitations. 
Here are no rapid streams affording power for manufacturing purposes, 
and no iron or coal upon which to build the industries which depend 
upon them, No cities teeming with pressing throngs employed in the 
arts of busy life. The level surface of underlying rock, with the no less 
level superficial covering, the deep, black loam point to agriculture as 
the chief employment of the citizens of these counties. The character 
of the soil also determines the kind of agricultural products which may 
most profitably be produced ; and thus the range of human employment 
is doubly limited. The soil of the larger portion of these counties, in- 
cluding nearly the whole extent of Fayette, is finely adapted to the 
growth of the most nutritious grasses, as well as the principal cereal 
grains. Hence stock-raising has very naturally been the chief occupa- 
tion of the people. It is thus that the geological character of a country 
modifies the employments, and, to a certain extent, determines the char- 
acter of those who dwell in it. Where good roads are easily constructed, 
and where ready access is had to all parts of a district, there is apt to be 
a high development of social qualities, and of the refinements of civilized 
life. 

The land is held in large bodies, causing a sparseness of population, 
which has had, in times past, an unfavorable influence upon the charac- 
ter of public education. The great energy displayed in constructing 
public roads has rendered large school districts less inconvenient than 
they would be where good roads are impossible. 

DRAINAGE. 

The parting-line of the water-shed of the Little Miami and Scioto 
Eivers runs a little west of the line separating Clinton and Fayette coun- 
ties. Consequently Clinton county is mostly drained into the Little 
Miami River, and Fayette county wholly into the Scioto. The drainage 
of Clinton county is mostly effected by Anderson's, Todd's Forks, and 
the East Fork of the Miami. 
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Anderson's Fork rises on the line of water-shed to the south of Reese- 
ville, and flows in a circling channel, bending from north to west, and 
emptying into Caesar's Creek, at a point without the county. No where 
in its course is this stream far above bedded stone, and at some points it 
runs upon strata of the Niagara formation, as at places in the " Prairie," 
at Judge King's, and at Port William it cuts through a portion of the 
pentamerus beds of this formation, where, besides the bed of the creek 
being wholly of this stone, the banks, from five to ten feet high, are also 
of the same. Above Port William the stream is sluggish, and traverses, 
for some ten or twelve miles, a district of marked character, known as 
the u Prairie," a tract of wonderful fertility, of deep, black loam, and which 
has been, at no very distant past time, the location of a shallow lake or 
swamp. The highest land, I suppose, in the county is north-east of this 
"Prairie," and is, perhaps, not far from seven hundred feet above low- 
water mark at Cincinnati. I was not able to obtain the elevations of 
the Cincinnati and Muskingum Valley Railroad, which traverses both 
the counties of Clinton and Fayette, and therefore lack some data neces- 
sary to state with exactness the elevations of the different parts of these 
counties. But by the kindness of Mr. J. H. Klippart, of Columbus, I 
obtained those of the Marietta and Cincinnati Railroad, and shall have 
to refer the elevations of the portions of these counties to those of this 
road. The highest point in Clinton county on the Cincinnati and Mari- 
etta Railroad is a point a little east of Vienna, which is 737-J- feet above 
low-water mark at Cincinnati. Anderson's Fork receives but few tribu- 
taries in all its course, the tract which it drains being comparatively 
long and narrow. The bedded stone in its channel is of the Niagara 
formation as far down as the Lumberton quarries, where it strikes and 
cuts nearly through the formation known to geologists as Clinton, and at 
a point a few miles further down stream, at Ingall's Dam, just outside of 
Clinton county, it cuts about four feet of purple-red shale underlying the 
Clinton, and strikes the higher strata of the Cincinnati group, or Blue 
Limestone. 

Todd's Fork, with its tributaries, drains the central and western part 
of the county. Running in a course in general parallel with the last 
named stream, and within three or four miles of it during the most of 
its course, it could receive few and unimportant tributaries on the side 
next to that creek, of which Dutch Creek is the only one worthy of being 
named. On the other side there are three, which I shall mention. The 
smallest of these is Lytle's Creek, draining the immediate vicinity of 
Wilmington, and along which the Cincinnati and Muskingum Valley 
Railroad runs. Cowan's Creek rises on the north of the " Snow Hill " 
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ridge, and in respect of length and of alluvial bottom, is even more im- 
portant than the stream to which it is nominally tributary. East Fork 
rises near Martinsville, and has cut for itself a channel in some places, 
as within three or four miles of Clarksville, nearly one hundred feet deep 
in the Blue Limestone. 

The East Fork of the Miami drains that part of the county south of the 
Cincinnati and Marietta railroad, including the neighborhood of New 
Vienna, and the region south of " Snow Hill" ridge. 

All these streams have in years past furnished motive power for grist 
and saw-mills, which have, in most instances, been suffered to go to decay 
upon their banks, on account of the failure of a supply of water sufficient 
to turn their wheels during enough months of the year to make it profit- 
able to keep up the mills. This is due, in considerable degree, to the 
failure of the water in the streams during the late summer and early fall 
months. The water which fell during the winter and spring months, 
when the country was new and mostly covered with forest, was retained 
on the soil. The small streams were choked with rubbish, and the water 
stood on flats, protected from speedy evaporation by the dense foliage of 
the trees, and by the heavy coating of fallen leaves which covered the 
earth. No artificial drains were in existence. The water gradually 
trickled from these natural reservoirs, highly colored with the soluble 
elements of the partially decayed vegetable substances, and kept the 
streams with at least a partial supply of water during the most of the dry 
season. Then the mills and dams were less expensive than now, partic- 
ularly the dams, which were no more than cheap structures of logs and 
brush, intended chiefly to be of use in changing the current upon the 
wheel of the mill, rather than in detaining the water in a reservoir. 
Then the machinery of mills was simple and inexpensive, and was suf- 
fered to lie idle without detriment during the season when water was 
insufficient to turn it. Now numerous improvements have been made 
in mill machinery, without which such quality of flour as is now in de- 
mand cannot be made, and' these, being patented, are more expensive 
than the machinery which they displaced. More expensive dams are 
necessary to retain a large quantity of water. Formerly the miller was 
also generally a farmer, and could make profitable use of the dry season in 
tilling his farm. For such reasons as these, although the same quantity 
of water still flows through the same channels, the mills are in decay, 
and the mill seats abandoned. 

DKAINAGE OF FAYETTE COUNTY. 

A glance at the map of this county shows numerous water-courses 
traversing the county from its northern to its southern border, varying 
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but little in direction. These streams are all somewhat sluggish in the 
upper half of their course, but they have quite sufficient fall to constitute 
an ample system of drainage. At an early day in the settlement of this 
part of the country, the greater portion of the county was too wet for the 
plow, but since the channels of the streams have been freed from ob- 
structions, and the water has been carried into the water-courses by 
ditching, this county has taken rank as one of the first agricultural coun- 
ties of the State. 

The water-courses present a singular uniformity in respect of direction 
and tributaries. The main water- channels are nearly parallel with each 
other, and they take the same general direction, uniformly to the east of 
south. This is as true of Deer Creek as of Paint Creek and its tributaries. 
We notice another characteristic of all — the tributaries of all the streams 
put into them from the west. There is no exception in the county — no 
instance of any tributary, more than a branch a few hundred yards long, 
coming from the east ; in fact, the tributary branches of all the creeks 
of the county rise within a score or so of rods of the bank of the next 
creek to the west. This shows to the most casual observer that the whole 
county sheds to east and south, and that as the lowest land in the county 
is at the point where the water leaves it, so the highest may be looked 
for in the region whence it flowed — to the north-west. 

From Mr. James McClean, County Surveyor, I learn that Deer Creek is 
about 100 feet lower than North Fork of Paint on the line of the White Oak 
turnpike ; that Compton's Creek, on the line of the New Holland and 
Bloomingsburgh turnpike, is 50 feet higher than North Fork, and that 
East Fork is 87 feet higher than North Fork, and Main Point 104 feet 
higher than the same stream — so that if this turnpike were a canal all 
^the water north of Washington could be readily turned into North Fork. 
The rise in the land from Washington to the northern boundary of the 
county is estimated at not more than 50 feet; and from the extreme north 
to the south along Paint Creek the fall is not far from 210 feet. As the 
railroad bridge at Greenfield is 451 feet above low-water mark at Cincin- 
nati and perhaps 75 feet above the bed of the creek at the Fayette county 
line, the point of Paint Creek where it leaves Fayette county would be 
376 feet above low-water mark, at Cincinnati, add 160 feet, the elevation 
of Washington, the county seat, above Paint Creek at the southern line 
of the county, and the elevation of this town, above low- water mark of 
the Ohio River, at Cincinnati, is about 536 feet or968 feet above tide-water. 
It will thus appear that the average elevation of Fayette county is about 
200 feet less than that of Clinton county. 

If we trace the line of outcrop of the various formations from the point 
28 
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in the western part of Clinton county where Todd's Fork leaves the 
county, we shall find that the strata of stone seen under those we meet, 
proceed to the east, and if a well were dug deep enough at Washington 
or Wilmington, it would cut through all the strata found to the west as 
far as Cincinnati. A well sunk at Washington would first penetrate the 
strata overlying those exposed at Rock Mills, and passing through these 
would penetrate the strata represented on Paint Creek below Rock Mills, 
as at Rogers's, and at James's, and then would reach the stone so abund- 
ant on Rattlesnake from the line of the Washington and Leesburgh road 
to the south, and passing this would penetrate the water-lime building- 
stone of Greenfield and Lexington, and going deeper would penetrate 
the great Niagara system one hundred and fifty to one hundred and 
eighty feet thick, which is found immediately under the city of Wil- 
mington ; cutting through this it would next reach the Clinton iron ore 
and then the stratified stone of this formation, about thirty feet in thick- 
ness, and then after cutting through three or four feet of a ferruginous 
clay would reach the Cincinnati group or Blue limestone, and in about 
one hundred and twenty-five feet would reach the strata which are seen 
in Todd's Fork where it flows out of Clinton county. 

It has been stated that the average level of Fayette county is some 
two hundred feet lower than that of Clinton county, while numerous 
formations overlie in Fayette county those found exposed in Clinton 
county. The explanation is easy. It is observed that all the strata 
which have been named dip to the east. They do, indeed, dip more, 
rather than less, than sufficient to make up the difference in the level of 
the counties, and it is likely I have understated rather than overstated 
the difference in level, as it was impossible to get the levels of the Cin- 
cinnati and Muskingum Valley Railroad, which would have enabled me" 
to be more exact. I have calculated that the water-lime building-stone, 
as seen at Lexington and Greenfield, dips from thirty-five to forty feet 
per mile to the east (it dips also to the north). In fifteen miles the dip 
would be between five hundred and fifty and six hundred feet ; subtract- 
ing two hundred feet, the difference in level, there would be left three 
hundred and fifty to four hundred feet to be made up in Fayette county 
by additional strata. 

DENUDING AGENCIES. 

After the deposition of the rocks now found in Clinton and Fayette 
counties, the surface was not long, at any early geological period, beneath 
the surface of the sea. While the deposit of sandstone which extends 
almost from the very border of Fayette county to the south indefinitely, 
and to the east, underlying the coal, was being made, the land to the 
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north was above water, as well as when the deposits above the sand- 
stone were made; at least, whatever material, organic or inorganic, wag- 
ever deposited here, has long since disappeared. We have some evi- 
dence, however, that the slate which immediately underlies the sand- 
stone extended somewhat further north than the sandstone itself has 
been found. In Fayette county, near Rock Mills, about one hundred 
and twenty-five feet above the bed of the stream, on the farms of A. J. 
Yeomans and Aquilla Jones, as also on the farm of Mrs. McElroy, a mile 
west of Paint Creek, and near the southern line of the county, a slate 
formation is to be seen capping the highest point of land in the south- 
ern half of the county. This material must once have been continuous, 
and may have extended further than any traces of it are found at present. 
We have abundant evidence in both of these counties of agencies which 
have operated in comparatively recent geological periods, and which have 
worn away deposits formerly existing here. We find that the surface of 
the existing bedded rock has been worn away and channels have been 
cut in it. Where the loose material which now overlies the bedded rock 
has been removed, we find markings upon the surface of the exposed rock, 
if this is of such a nature as to resist atmospheric and other agencies 
which would cause the surface of the rock to disintegrate, which indicate 
that some agency has been at work to grind down and wear and smooth 
the surface. But unfortunately the nature of the stone underlying the 
clay in these counties is such that it would not generally retain any stride 
of a delicate character. We do, however, find stone well polished and 
delicately striated in Paint Creek. The exact locality is in Boss county 
above Greenfield, on the Indian Creek road; about 300 feet up stream from 
the beginning of the head-race of Smart's Mill, the last place on the east 
side of the road where stone has been quarried and about 30 feet above 
low-water in the creek. I removed the sand and gravel myself from the 
exceedingly well polished surface of the rock. Mr. John Sollars reported 
striated rock in a locality on his place, and another locality was visited 
by me on the same stream above Rock Mills. At Roger's below Rock 
Mills the gravel contains many blocks of well smoothed stone, and at 
Rock Mills, just north of the village, many large bowlders of quartz and 
granite are mingled without stratification with the gravel, and constitute 
no inconsiderable part of the extensive beds. At J. C. Sinsabaugh's, 
near Bloomingsburgh, I saw a block of stone one foot thick, two feet long 
and sixteen inches wide, which had been taken from a gravel bank on 
his farm, and which was well worn on a portion of one side, was very 
smooth and marked with strise, but the edges or corners were not rounded 
or broken. This was a hard, dark colored stone which gave out a ringing 
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sound at the stroke of the hammer, and seemed to be of the same material 
as a drift-stone which I saw at Mr, Hegler r s, on Herod's Creek, in Rose 
county, which contained Tentaeulites in abundance. Formations in Clin- 
ton county, which were formerly continuous, have been partially removed, 
as on Cliff Run the Clinton formation is seen in its full thickness, while 
excavations show that its continuity is broken to the east of this locality^ 
so that the exposure of white limestone on Cliff Run is a mere island of 
this kind of stone. 

Besides the wearing away of the general surface and the removal of 
particular parts of formations, there were causes at work which have ex- 
cavated channels far below the general surface. Ice, in the form of 
glaciers, is generally regarded as the means by which the denudation 
above alluded to has been effected, and moving water has doubtless been 
the instrument by which the deep channels have been excavated. These? 
channels are only traced by observing the excavations which are made 
for one cause or another, the sinking of wells, and borings for water. An 
instance of this channeling is noticed in that region in Clinton county 
know as the " Prairie," where it has : been frequently observed that there 
are places apparently forming a continuous line, where rock is not found 
at any depth yet reached, although on each side it is but a short distance 
to the undisturbed strata. This channel has not been thoroughly, but y 
so far as observed, nearly, coincided with the direction of the present 
Anderson's Fork. Doubtless where the bottom of Anderson's Fork is the 
bedded rock, the old channel was cut to one side or the other of that in 
which the water flows at present. Connected with the fact of the exist- 
ence of such deep drainage at a former period, is implied that the whole 
country was at a much greater elevation above the sea than it is in 
our time. . 

THE XWEilFT. 

The old channels became silted up, and other accumulations were 
made subsequent to the period of denudation. The surface of the land 
.must have sunk down so as to be beneath the surface of the water. 
Eyery indication points to water as the medium by which the deposits 
were made. Upon the surface of the stone is everywhere found more or 
less of loose material. The study of this material in both these counties 
is full of interest. The Drift is composed of clay, with varying propor- 
tions of &and and gravel, with occasional rounded blocks of granitic 
rock, and with the remains of trees r and sometimes of other vegetation. 
The greatest thickness of the Drift in our district is in Clinton county, 
east of the "Prairie," where a deposit of over one hundred feet is found. 
Whether the whole surface of the county was once covered as deeply m 
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tliis limited &re&, may admit of doubt; but there are reasoms for believ- 
ing that the surface was once covered with a heavy Drift deposit. In some 
places the soft material has been washed away, leaving large accumula- 
tions of sand and gravel; in other places, as in the level region between, 
the East Fork of Todd's Fork and Blanehester, the material of the Drift 
was a finer sediment than is found in other places., afid has not been re- 
moved or disturbed to such a degree as in other portions of the county^ 
and, consequently, even if sand and gravel exist in it, such extensive 
beds of these substances as are found where the sediment had -a different 
character or was subsequently washed in currents of water. 

The clays of the Drift are both blue and yellow, the former apparently 
prevailing in both counties, as shown in the excavations for wells. 
There was considerable variation in reports of the strata penetrated in 
einkiag wells, but blue clay, or, as it is frequently called, blue mud, from 
its appearance, was uniformly found, but there was no uniformity in the 
thickness of it. Sometimes it is but a few feet in thickness, and in 
another place, not a mile distant, it is no less than forty feet thick. It 
Is generally interstratified with sand and fine gravel, but sometimes n® 
8-ucb. stratification is seen.. Water is found nearly everywhere within a 
very few feet of the surface of the earth, so that it is seldom excavations 
were carried further than from ten to twenty feet below the surface, and our 
knowledge is limited of the material underlying to this slight extent 
Near Washington, on the farm of Mr. D. Waters, the blue clay is inter- 
stratified with sand, while on that of Mr. Moah Evans, adjoining, there 
is a continuous deposit of the same material of forty feet in thickness, 
with graveL This blue clay being impermeable to water, it is when 
beds of sand in it are reached that water is obtained, and usually in 
abundance, in some parts of our district, particularly those which are 
flat, there does not occur, within the usual range of the wells, much, if 
any, yellow clay. I€ it is found, it is just below the soil for from three 
to ten feet, where fine-grained blue clay invariably occurs, interstratified 
with sand. 

BOWLBERS. 

These are found scattered over the surface of both counties, and seem to 
belong above the blue clay deposit, rather than in it. The largest bowlder, 
perhaps, which is found so far south in this State, is found in Clinton 
county, on the county infirmary farm, near Wilmington, and this lies on 
the fine-grained blue clay, upon which it would seem to have fallen by 
the washing away oi the clay in which it was formerly imbedded, and 
which, at a higher level, lies near it on all sides. This bowlder contains 
about twelve hundred cubic feet f and weighs upwards of ninety tons- 
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Other large bowlders are found in the extreme northern part of Fayette 
county, scattered numerously over the surface of the ground, and weigh- 
ing from twenty to thirty tons. Besides these large erratic blocks, 
smaller ones are found more or less abundantly everywhere throughout 
these counties, especially in the northern half. They are found lying on 
or near the surface, where they have been left by the removal by water 
of the material deposited with them. 

GRAVEL AND SAND. 

Mingled with the drift is always found a considerable proportion of 
these substances, but being scattered throughout the whole mass, or at 
most, showing only a slight tendency to be distinct in strata, more or less 
mixed with soft material. Where the original drift is in quantity and 
undisturbed, the sand and gravel in it are not available for economic 
purposes. A few years ago these counties were thought to be lacking in 
these important adjuncts, to civilization. It was not until within the 
last five years, when the demand for gravel for road-making became ex- 
ceedingly urgent., that thorough and exhaustive, and, as the result proved^ 
successful search was made for it. It is now known that no real deficiency 
exists. People have learned where to look for' it. When the currents of 
water carried away the lighter material of the drift deposit^ those con- 
stituents which were heavier were left behind. We may regard the 
highest land as the former level of the region we are speaking of. There 
was then a deposit of loose material, sometimes a hundred feet in thick- 
ness above the bedded -stone. This material was manifestly deposited 
from water. And to account for the character of the markings upon the 
rock surface and the promiscuous intermixture of clays, sand, and gravel, 
and sometimes a certain limited measure of stratification, or assorting of 
the material according to their weight, and for the evidently remote 
origin of the stony constituents requiring that they should have been 
brought hither, and especially for the numerous bowlders conspicuous 
both for their size and clear marks of foreign origin, we unhesitatingly 
come to the conclusion that ice in some form contributed to the same 
end. Water in a liquid state alone could not carry such material so far 
without having an enormous velocity sufficient to move before it not only 
the loose material, but the very stone beneath it. When the water sub- 
sided, new lines of drainage appeared, corresponding more or less, depend- 
ing upoB the physical features of the country, with preexisting ones. The 
emergence of the land was gradual, and the subsiding water stood for 
greater or less periods of time at different levels, which may be pointed 
out to-day with more or less distinctness. During the emergence of the 
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solid earth, the currents of water carried away some of the material con- 
stituting the drift sediment of the former period. The channels' of 
drainage mark the direction of the current. Within these channels the 
drift deposits were removed sometimes to the bedded rock. The varying 
force of the currents distributed the material as we now see it. Strong 
currents carried all before them; weaker currents only the more refined 
sediment. Any current bearing substances along will deposit the 
heavier material first when the current becomes checked. It is thus 
that matters carried in currents of water become assorted and distributed. 
When a current bearing sediment finds a wider channel and expands, 
the current is checked at the side upon which it finds room to spread out. 
Here will be a deposit of the heavier part of its freight. If two cur- 
rents meet at the point of intersection, the currents will be retarded, es- 
pecially if one be more swollen than the other, and the heavier material 
carried will be deposited. Where now are mere brooks, the ample ex- 
tent of the washing, the broad valleys, show that rivers once flowed. 
Wherever the drift clays were not washed, the gravel lies interspersed 
through it ; but where the clays are broken, where valleys have been cut 
in them, on the sides of these cuts, on the escarpment of the broken clay 
and gravel drift, the clay has been removed and the gravel is left 
in beds. Following the principles before referred to in regard to the 
laws of sedimentary deposits, the road-maker of to day may find the de- 
posits of gravel he needs. Along the declivity, where two former cur- 
rents met, far back from the meeting point of the diminutive stream of 
the present time, on a point and looking from the higher land, he who 
seeks this useful material need not look in vain. As there were various 
levels of the water at that far distant period, so are there several eleva- 
tions at which gravel is actually found. In addition to those beds on the 
escarpment of the hills, there are found hillocks or natural mounds of 
gravel which represent eddies, or places in which for some cause the 
water was more quiet, and hence, unable to carry forward all its load of 
sediment. Besides these, the soil of the present bottoms is in many 
places underlaid with ample deposits of gravel. 

Drifted wood is found in the blue clay in all our district. The instances 
in which wood has been found in the clay beds, penetrated in well-dig- 
ging, are by no means few, nearly every neighborhood furnishing one or 
more. A kind of jointed grass or rush was obtained from a well hear 
Keeseville, in Clinton county. 

Bones. — The gravel, which lay so long hidden from the knowledge of 
the present inhabitants, was almost uniformly made use of as places 
of interment by some former race of people. Scarcely a gravel bed ha 
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been extensively worked in either of these counties in which abundance 
of human bones have not been discovered. The skeletons are usually 
found within two or three feet of the surface. We are left to con- 
jecture in giving any reason why this material was used in which 
to make interments of the dead. Trinkets of any description are 
extremely rare in such graves, although not entirely unknown. In 
none, of which 1 heard, were there any indications of unusual care or 
elaborateness in the interments. Possibly the ease of excavating a grave 
in such a material may have determined the choice. Bat is it not a lit- 
tle singular that the inhabitants of a long-past age should have known 
the position of these gravel beds, covered, as they were, with a dense 
forest; while two generations of the intelligent people of this age had 
not any thought of their existence until within a half dozen of years? 

Stone implements. — Flint, arrow and lance-points, stone* hammers, bark- 
peelers, hematite fishing bobs or sinkers, and ,other articles of this class 
are found especially along the water-courses. , As no value and but a 
passing interest have been attached to these articles, they have not been 
preserved, but have been broken up or lost. Still many are found yet 
by persons engaged in working the soil. No one locality has furnished 
more than the borders of Deer Creek, but they are common on all the 
streams, and, indeed, over the whole surface of the county are they found. 
As the soil in Fayette and in parts of Clinton has not been subjected to 
the plow as much as in other places, and, of course, some of it not 
plowed at all, there perhaps remain more still to be gathered than have 
ever been heretofore. Some persons, seeing in these articles a story of a 
former race of human beings, who have left but little else to tell of their 
manners or civilization, are gathering them up to preserve them from 
destruction. Nothing more amazes one in contemplating these relics 
of a people^of a long past age than the immense number of them scat- 
tered over the surface of the earth. Perhaps no single acre of ground in 
Central or Southern Ohio but has furnished at least one flint arrow-point ; 
but the average would be much greater than one to the acre, and it is not 
too much to say that every farm, at least, has furnished sometime a stone 
hatchet or bark-peeler. 

Hematite bowlder. — In Clinton county, near the residence of Samuel 
Lamar, one of the county commissioners, I found a hematite bowlder 
weighing about two hundred and fifty pounds. This was extremely hard 
and seemed to be of the same material from which the sinkers, referred 
to in the last paragraph, were made. 

Flow-wells.— There are several wells in each county, from the mouth of 
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which the water constantly flows. The well at the fair ground, near 
Washington, is a good illustration of the principle of the artesian well. 
It was sunk through a stratum of blue clay to one of sand, from which 
the water rises and comes to the surface. About one mile distant is a 
well on the farm of Mr. D. Waters, in which the water rises to within six 
feet of the surface of the ground. The use of a level shows that the ground 
rise3 about the same number of feet between the fair grounds and Mr. 
Waters's, and this person must dig as much deeper to penetrate to the 
water bearing stratum of sand. The water stands on the same level in 
Mr. Waters's well as at the fair grounds. 

THE BOUNDARY LINE OZ? CINCINNATI GROUP. 

The line separating the blue limestone and the Clinton white lime- 
stone is easily distinguished. It may be distinguished in all the streams 
in the western part of Clinton county, which all cut abruptly through 
the Clinton and into the blue limestone. I shall here indicate where 
that line runs, beginning just without the county, on Anderson's Fork, 
near Ingall's Dam, where the upper beds of the Cincinnati Group and 
the Clinton formation are seen at one glance. To the west a mile or 
two, on Cliff Run, as well as on Buck Run, the Clinton stone may be 
seen forming low cliffs, cut off from the man body of the formation; but 
the true line is on Anderson's Fork, as mentioned above. On Todd's 
Fork, just above the crossing of the Lebanon road, near the line which 
divides the surveys, 15.54 and 1556 (II. Gates), the same formations are 
seen in juxtaposition. Further south, on Lytle's Creek, was not seen; 
but on the next stream, Cowan's Creek, the line of the Clinton sweeps 
around to the east and appears above the village of Antioch, on the farm 
of Mr. James Gregory, and does not here rise above the surface of the 
earth. The next point. in the line is back to the west, about one mile 
north-east of Martinsville, where it is quarried, and then its next ap- 
pearance is at a point about one mile south of Farmer's Station, on the 
Cincinnati and Marietta Railroad, on a tributary stream of the East Fork of 
the Miami. The last point at which the blue limestone is seen on the East 
Fork of the Miami, is near Pitzer's meeting-house, on the edge of White's 
survey. The very interesting fossils of the blue limestone of the Cincin- 
nati Group will be figured in volumes of this survey, devoted to the sub- 
ject of paleontology. 

THE CLINTON FORMATION. 

This is seen on Anderson's Fork, at Oglesby's quarry, and in Todd's 
Fork from the point of its first appearance, near the Lebanon road, to 
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Babb's quarry in the base of the Niagara. At either of these localities 
the whole of the formation may be studied. 

The lower strata have the distinctly sandy constitution characteristic 
of this formation, from which the stone is frequently called sandstone. 
These strata are good fire-stones, and resist the action of fire as a back 
wall in fire-places, for a generation, without softening or crumbling. But 
the strata a few feet higher are burned into lime, and make a medium 
quality for building purposes, and, no doubt, a very good quality of 
caustic lime for softening straw in the manufacture of paper. Some part 
of the ten feet of massive stone furnishes good building material. This 
stone has been obtained in Todd's Fork, but is expensive on account of 
thickness of superincumbent stone of a poor quality which must be re- 
moved before good stone can be reached. On Anderson's Fork, at Ogles- 
by's quarry, the same stone is more accessible, and is the best building" 
stone obtained from this formation. The quality of this stone at Ogles- 
by's has led some to refer it to the Niagara. But it has the hardness and 
gritty character of the Clinton, and on surfaces which have been exposed 
in the quarry to the action of atmospheric agencies for a period of several 
years, it is seen to be composed almost wholly of a solid mass of broken 
encrinitic stems. Aside from lithological characters, this stone at Ogles- 
by's is in the Clinton horizon about mid- way from top to bottom, exclusive 
of the iron ore in the upper part. The twelve feet from the top of the 
Clinton is well seen from the under-strata at Babb's quarry, on Todd's 
Fork, down stream to the locality of the iron furnace formerly erected to 
work the ore. This twelve feet is highly fossiliferous throughout, but it 
is only in a few feet at the bottom where the proportion of iron is large 
enough to entitle it to the name of iron ore. In this part the imbedded 
fossils are deeply colored by the iron. For some reason the furnace 
erected here about twenty-seven years ago did not prove a success, and 
was soon abandoned, although the quality of iron was regarded as very 
good. The richest ore is a brittle stone, mostly composed of small, exte- 
riorly smooth and shiny lenticular grains, reminding one of flax-seed. 
The ore is easily crumbled in the hand, and contains numerous disjointed 
crinoidal disks, partially eroded. The species of fossils become more nu- 
merous as we approach the higher strata. Sometimes the stone is highly 
granular or crystalline, while still crumbling easily in the fingers, and 
is less ferruginous, and the imbedded fossils become light-colored. The 
iron ore occurs in considerable quantities, being exposed in an outcrop 
along the slopes for several miles, and large quantities could be obtained 
by stripping. If it were more convenient or nearer furnaces in operation, 
it might become valuable to mix with other ores in making certain quali- 
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ties of iron, particularly if it should be found to serve likewise as a flux. 
The fossils in the upper beds are better preserved than in the lower, but 
good cabinet specimens are difficult to obtain. That locality alluded to 
before as Grubb's quarry, in the southern part of the county, abounds in 
fossils, and I recommend it as a promising field for palseontological re- 
search. It was but little opened at the time of my visit, but as the stone 
obtained seemed to* answer well for building purposes, it will doubtless 
be further developed and furnish many fossils, and possibly some that 
are new to science. 

. FEET. 

Highly fossiliferous courses 12 

Massive courses, hard and gritty, showing crinoidal stems on weathered 

surface 10 

Strata alternating with clay 5 

Ferruginous clay, separating the limestone from the blue clay below \. 3 

THE NIAGARA FORMATION. 

This designation, as well as many others in our geology, including the 
subject of the last paragraph — the Clinton — are derived from the account 
of the geology of the State of New York published some years since, and 
are taken from the occurrence of these strata in well known localities in 
that State. 

The Niagara formation is not exposed very extensively in Clinton 
county, and dips far under the surface in Fayette. It lies immediately 
on the iron-stone or ore just referred to at Babb's quarry, on Todd's Fork. 
Here, proceeding from the upper strata of Clinton in the bed of the creek, 
near Babb's quarry, we* find, commencing at the Clinton, thence upward: 

Blue clay with purple tint 4 inches. 

Blue clay .^. 4 " 

Stone stratum 1 inch. 

Purple or red clay, unctuous feeling ., 4 inches. 

Blue clay ., - 4 " 

The best Niagara building stone in the county — smooth, fine-grained, even-bedded 
limestone — approaching in quality some sorts of marble. 

The supply of this building stone, however, is limited and much be- 
low the demand. In the inferior strata no trace of organic remains were 
found, their fine, even texture suggesting that they may have been de- 
posited as calcareous mud in quiet water. In no part of the twelve or 
fifteen feet here exposed were organic remains found, except in the moat 
meager quantity, here and there occurring a small mass of coral which 
is completely incorporated in the substance of the stone, being unbroken 
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and standing upright as it was formed, having been silted up by fine, 
sedimentary deposits. Above this building stone the system assumes 
that loose and porous character so often observed in this formation, full 
of casts of large Pentamerus oblongus and other fossils, with numerous 
small cavities stained with carbonaceous matter. At Port William the 
exposure on Anderson's Fork was perfectly characteristic of this forma- 
tion, the jagged and cavernous masses being worn and corroded by the 
elements into fantastic shapes. 

But the most interesting exposure of this formation in the county is 
that known as Black's quarry, near Snow Hill, where* the strata belong 
to the upper portion of the Niagara. This is a highly fossiliferous stone, 
but unsuitable for building purposes, as it is soft and porous and can be 
crumbled in the hand. The stone used in constructing the Vienna and 
Wilmington turnpike was obtained here. The fossils are difficult to ob- 
tain without being broken, but many of them are very good specimens, 
the most delicate markings being preserved. The stone is so fragile that 
the specimens are greatly injured by handling, and can not be packed in 
the usual manner without detriment. Among those I brought away I 
find a Rhynchonella cuneata, an Athyris, a Polypora and Striatopora, and a Favis- 
tella plumosa. The molluscous fossils obtained were casts of the shells, 
the interiors being entirely empty and showing the muscular impres- 
sions with great distinctness. It will doubtless- repay the paleontologist 
richly to make a thorough exploration of this quarry. If there is any 
economic value in the product of this quarry, not heretofore discovered, 
I suggest that it may be as material for lime. The best quality of build- 
ing lime is manufactured in other localities from stone obtained in this 
horizon of the Niagara formation. There may be a question of its prac- 
tical utility for this, purpose on account of the liability of the stone to 
break up. There were indications that in some portions of the quarry 
the quality of the stone might be less liable to this objection. So far as 
my observation extended, this portion of the Niagara occurs nowhere 
else in our district. All the bedded rock eastward of the localities I 
have named, where the Niagara maybe found, belong to the same forma- 
tion, as all places where stone in position is found along Anderson's 
Fork, near Wilmington, and also near Reese ville. 

THE LOWER HELDE RBERG, OR WATER-LIME. 

This formation oqcurs next above the Niagara, and overlies it in 
Fayette county. The Niagara dips to the east and the Lower H elder- 
berg overlaps it. On Rattlesnake, in Fayette county, about one hundred 
feet in perpendicular thickness of this stone are accessible to observa- 
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tion. The exact locality where the greatest thickness can. be observed 
is on the Washington and Leesburg road, west of Rattlesnake Creek — 
the hill in the rear of the school-house has an exposure near the summit. 
Going from the Falls of Rattlesnake, near Monroe, in Highland county, 
against the stream, after leaving behind the Niagara at the Falls, and 
some distance above, the next stone in position is the Lower Helderberg. 
The fine building stone of Lexington and Greenfield belongs to the 
lower strata of the Water-Lime. The same quality of stone has not 
been found on the Rattlesnake ; whether it occurs there or not remains 
to be seen. Within the Fayette county line, along the creek, from one 
hundred to one hundred and twenty-five feet in perpendicular measure- 
ment are found. In the lower strata of this exposure numerous bivalvu- 
lar moilusks were obtained which I have not identified. On Paint Creek, 
near Smith's Mill, a profusion of a small mollusk, in a broken and con- 
fused Condition, was noticed. These I did not find on Rattlesnake. In the 
higher strata no organic remains were obtained. This stone, through the 
entire one hundred and twenty-five feet, maintained strikingly the same 
characteristics. When exposed to the air in masonry, this stone resists 
the weathering influences on the surface, but is liable to shell off and actu- 
ally becomes fissured, through and through, until massive blocks become 
nothing more than a tottering collection of loose splinters and fragments. 
This stone is not now approved as material for bridge abutments or 
foundation walls. If a slab from eight inches to a foot in thickness is 
struck a few smart blows with a hand hammer, it not only fractures 
through and through, but breaks into pieces often not more than one or 
two inches in any dimension. The fracture is, in every instance, con- 
ehoidal. The stone is of an uniform, texture, new fractures having a 
velvety appearance, with a fresh, brown color. It has been burned into 
lime, but I could not ascertain anything definite as to its quality. As 
the stone contains lime and alumina, there may be some portions of it 
adapted to the manufacture of hydraulic lime. Some of the higher 
strata resemble the Rittenhouse stone in the northern part of Ross 
county, which makes a good quality of water-lime. The striated rock 
on Paint Creek, near Smart's Mill, spoken of heretofore, is referred to 
this formation as the equivalent of that on Rattlesnake. There does 
not occur any more bedded rock on Rattlesnake above this development 
not referred to. But above the exposures near Smart's Mill, on Paint 
Creek, occur strata successively as one ascends the stream. In fact, all 
the bedded rock which occurs in Fayette county, except a limited ex- 
posure on Deer Creek, in the extreme eastern part of the county, is rep- 
resented in that which is encountered on Paint Creek from near the 
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southern boundary line to the vicinity of Rock Mills. To keep the con- 
tinuity of strata, as we proceed in our investigations, we shift the scene 
from Rattlesnake to Paint Creek. 

The next outcrop ascending this stream, above the striated rock in the 
vicinity of Smart's Mill, in Ross county, is above the bed of the creek 
and one or two miles up stream from the last locality on the farm of Mr. 
Evan James. Here, we observe, a marked change has taken place in 
the lithological character of the bedded rock. I had no instrumental 
equipment which would enable me to ascertain whether or not this stone 
was conformable in dip with that of the last exposure. A considerable 
difference in altitude existed between the two exposures, but the inter- 
vening formations were not visible. The stone at James' is a limestone, 
light in color, and fine grained, a good quality of stone for building pur- 
poses. The quarry was but little worked where the building stone had 
been procured, but a short distance further up the stream, the strata near 
the creek are very thin, often not more than one-half an inch thick and 
none more than two inches thick, nearly white in color, and show finely 
sun and water cracks. These marks are delicate but distinct, and roughen 
the surface but little. They seem to have been formed on the beach of 
a shallow, quiet water. The stone is fine in texture and soft to the touch. 
These strata are traced along the creek for about two miles, getting some- 
what thicker in the upper part of Rogers' quarry. In no part of this 
distance were any organic remains discovered, but on the Washington 
and Greenfield turnpike, fifty or more feet higher on the horizon and 
about west from the point of first appearance of the bedded rock in the 
creek, in the ditch by the road side, occur strata which show clearly 
marked indications of a lamellibranch mollusc less than a quarter of an 
inch in its longest measurement, also very distinct and beautiful fucoidal 
impressions. The fractures showed delicate markings of dendrites. This 
is perhaps the same stone which occurs west of this locality at Mrs. Pos- 
ter's on Walnut Creek, and has a local reputation as a fire-stone. 

Another and more massive exposure occurs two miles above Rogers' 
a harder stone than any found below on Paint, and in some respects re- 
minded me of the Clinton. 

The locality of Rock Mills presents more points of interest to the geol- 
ogist than any other in Fayette county. Below is a section of all the 
strata visible in this vicinity. 

FEB1. 

Yellow clay, seen on ridge east of the creek m § 

Blueclay, " " " „ [ 5 

Shale or slate, " " " — ./.."!! 10 
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FEET. 

Strata of stone unconformable with those next below, seen best just above 

"Lower Cedar Hole," contains a stratum of breccia 50 

Fossiliferous, top strata at west end of bridge, thin strata one-half an inch 

to six inches thick, said to be _ . „ . 10 

These, with the 11 above non-fossiliferous . 15 

* ' Fossiliferous ledge," all the fossils in the quarry obtained here 1 

To creek bed not seen ,. 40 

The fifty feet or more of strata near u Lower Cedar Hole" did show 
about one foot in ten to the south. The upper strata contained no fossils 
so far as seen, but near the bottom occurs one stratum which is composed 
in part of breccia. The fragments are about one-eighth of an inch thick 
and are clearly defined, and imbedded in a matrix of a lighter color. A 
portion of one of the strata was almost wholly composed of what seemed 
to be internal casts of a small shell — probably Loxonema hydraulica. Hall. 

I shall add no further remarks to those which have been made above, 
except that the stratum marked as being fossiliferous above, contained 
many fragments of orthoceraHtes. No good cabinet specimens of any kind 
of fossils were secured here. The strata above the fossiliferous one are 
nearly all water-marked, or rather sun-marked as if dried or baked in 
the hot sun. They exhibit no signs of fossils, either animal or vegetable. 
From this locality the building stone used in Washington and vicinity 
is mostly obtained. The pavements are flagged with the thin sun and 
water marked stones. 

The only strata in the county higher than those at Rock Mills are 
found on Deer Creek, in the eastern part of the county. It would be 
difficult to assign these strata to their exact position without tracing 
them down stream on Deer Creek. 
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REPORT OF THE GEOLOGY OF SHELBY COUNTY. 



BY JOHN HUSSEY. 



This county is situated in the second tier of counties from the bound- 
ary line between Indiana and Ohio, and about half-way of the State from 
north to south. It is bounded on the north by Auglaize county, on the 
east by Logan and Champaign, on the south by Miami, and on the west 
by Darke and Auglaize. The county seat is Sidney. The water-shed 
between the Maumee and Miami River systems is partly in the northern 
part of this county. The road known as the Kettler turnpike, in a gen- 
eral way, may be regarded as marking the line of the water-shed, at least 
for some miles of its course, nearest the Laramie Reservoir. The water- 
shed bears to the north-east, after leaving this county, into Hardin and 
Wyandot counties. 

ELEVATION OF THE COUNTY. 

At Cincinnati, low water in the Ohio River is four hundred and thirty- 
two feet above tide- water, and the water in the Sidney Feeder is five hun- 
dred and twelve feet above low water in the Ohio, or nine hundred and 
forty-four feet above tide-water. The greatest elevation yet measured in 
the county is one hundred and thirty-four feet, on the Towana turnpike, 
east of the Miami River. The line between this county and Champaign, 
on this turnpike, is one hundred and twenty-one feet above the water in 
the feeder. The greatest elevation on the line of the Stewart turnpike 
is one hundred and twenty-one feet, and on the line between Shelby and 
Logan counties one hundred and eleven feet above the water in the 
canal. On the Infirmary turnpike the greatest elevation is eighty-seven 
feet, and at the end of this road, on the line between this county and 
Miami, it is forty feet below the level of the canal. On the St. Mary's 
turnpike, about two miles from Sidney, the highest point is reached at 
one hundred and twelve feet above the water in the canal. The bottom 
of the reservoir is about eight feet above the water in the canal. The 
main canal extends entirely across the county, running in a north- 
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westerly direction from a point on the southern boundary line about 
midway of the county, from east to west. The Sidney Feeder is twelve 
miles in length, and extends from Port Jefferson to Lockington, and is 
the channel through which the water from the great reservoir at Lewis- 
town reaches the summit level of the canal. The Sidney Feeder and 
the main canal above Lockington are on the same level, and the water 
from the Lewistown Reservoir flows indifferently north or south. The 
Summit level of the Miami and Erie Canal is, therefore, the same as that 
of the Sidney Feeder — nine hundred and forty-four feet above the level 
of the sea. The highest land in the county (so far as any measurements 
have extended) is one thousand and seventy-eight feet above tide-water, 
and six hundred and forty-six feet above low water in the Ohio River at 
Cincinnati. To aid in the comparison of the elevations in this county 
with other portions of the State, I will here give a few measurements 
taken from Prof. Orton's Report of the Geology of Highland county, in 
the volume for 1870, p. 258. At the head-waters of the Scioto and Miami 
Rivers, in Logan county, an elevation is given, on the authority of Col. C. 
Whittlesey, of one thousand three hundred and forty-four feet, which is 
two hundred and sixty-six feet greater than any in Shelby county. A 
measurement still greater is given of. a summit in Richland county, 
one thousand three hundred and eighty-nine feet above the level of the 
sea. The highest land in the State, so far as known, is a point about 
three miles north-east of Bellefontaine. Its elevation above the sea, as 
determined by Prof. F. C. Hill, for the Geological Survey, is fifteen hun- 
dred and forty-four feet. The summit level of the canal in this county is 
four hundred feet lower than the water-shed between the Miami and Scioto 
Rivers in Logan county. This statement will show the resources of the 
canal for water- supply in this direction. The surface drainage and spring- 
water of a surface of about nine hundred square miles, must be available 
at the head-waters of the Miami as a supply for the canal above the sum- 
mit level — one-half of which, with other resources, would float a tonnage 
greater than was ever floated in the canal. 

TOPOGRAPHY OF THE COUNTY. 

From the preceding statements it will be seen that the surface of the 
county is little diversified in regard to elevation. There are no hills or 
deep valleys giving variety to the climate or the productions, or produc- 
ing picturesqueness of scenery. While the surface is everywhere rolling 
and well drained, the difference in level from the luwe.-t to the highest 
point within the limits of . th^ county is but 1L tie over two hundreed 
feet. The wattr from the summit level is locked down southward from 
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Lockington altogether by six locks, an aggregate of sixty-seven feet, in 
detail. as follows, commencing at the lowest lock : No. 48, from the Ohio 
Eiver, the lift is ten feet; passing over the Loramie by an aqueduct, 
Lock 49 has a lift of eleven feet ; the 50th and 51st have each a lift of 
eleven feet ; the 52d and 53d each twelve feet — in all sixty-seven feet. 
If the water in the bed of the river at the county line is twelve feet be- 
low the level of the canal, that would make the lowest point in the 
county seventy-nine feet below the highest level of the canal; add one 
hundred and thirty-four feet for the greatest elevation of any point 'in 
the county above the canal, and we have the difference in level between 
the lowest and highest points in the county, which is two hundred and 
thirteen feet. This calculation includes the valley of the Miami. If 
we leave this out of the calculation, the variation in level of the upland, 
the larger part of the county by far, would not be more than about one 
hundred and twenty-five feet. 

The surface of the county, excluding the valley of the Miami, would 
average about seventy-five feet above the water in the canal. Before the 
water- courses had worn their channels in the drift, the surface nearly 
level, sloped gently toward the south from the dividing ridge; north of 
that line still less toward the north. 

The drainage is very simple. The water which falls on the surface of 
the county is drained off by the Miami River and its tributaries, with 
the exception of a strip north of the Kettler turnpike, of a width of 
about two miles, and but little greater in the other dimension. This is 
drained into the Maumee. The Miami flows from the county on the 
south at a point about midway from east to west. Near this point it re- 
ceives its most important tributary, the Loramie, coming. from the north- 
west, along whose course in the county the Miami Canal is conducted. 
This tributary, besides performing an important part in the drainage of 
the county, is immensely valuable in relation to the canal, the Laramie 
Reservoir being formed in this stream. Coming into the county about 
centrally on the north, a small stream, it moves sluggishly over the flat 
district which forms the dividing ridge, and gradually moving its course 
to the west, reaches a point in its journey far to the western part of the 
county, where its course is turned to the south in connection with im- 
portant accessions to. its volume of water, cutting a decided channel and 
receiving important accessions from both sides, it gradually returns east- 
ward to midway of the county, where it debouches into the Miami. It 
is in the upper part of its course, just where it leaves its sluggish mean- 
derings on the high land of the watershed, that the important reservoir 
which receives its name from the creek is situated. There is a descent 
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of seventy-five or eighty feet from the bottom of the reservoir to the 
mouth of the Loramie. The eastern part of the county is drained by 
other tributaries of the Miami. The Towana, formed by the junction 
of the Lea^herwood and Mosquito creeks, is an excellent mill stream, 
and drains the principal part of the county east of the Miami River. 
From the appearance of this stream in the dry months of July and Au- 
gust, I conclude it is largely fed by springs, as the volume of water was 
kept up to a good stage when many other streams had failed. There are 
some copious springs in the county, but they do not form such a feature 
as they do in some other counties situated at a lower level. As might 
be expected, the high land west of the Miami has fewer and less copious 
springs than are found in less elevated localities in the county. In con- 
clusion of this subject, the drainage of the county by natural channels 
is ample. 

The Soil — The character of the soil out of the river and creek bottoms 
depends upon the nature of the underlying drift. The drift will be 
spoken of more particularly further on. The soil in the river bot- 
toms is composed largely of partially decompose vegetable matter. 
There is nothing peculiar about this class of soils in this county, ex- 
cept that on some of. the tributaries of the Miami, as Plum Creek, 
there is an unusual body of it compared with the size of the creek. 
The explanation of this seems to be that in the upper course of this 
stream especially, the fall in the bed of the creek is often very slight, 
and the drainage was very imperfect. Before the country was cleared 
the water was still more impeded by rubbish and undergrowth, and 
it stood on the ground for at least a portion of the year. Large accu- 
mulations of vegetable mould took place, which the size of the streams, 
as seen to-day, do not seem adequate to produce. This mould is not allu- 
vium, but the result of vegetable growth on the spot. It has not been 
washed thither by the water, but the vegetation which made it grew up 
in the swamps which existed along this sluggish water-course. The 
upland soil in the county is naturally divided into two classes, one called 
black soil, composed of the clay of the drift, mixed with a greater or less 
proportion of vegetable mould; the other is a light-colored, "thin" soil, 
with little vegetable matter. The dark-colored soil is related in origin 
to that of the creek bottoms or flats, just referred to. Wherever the water 
formed swampy districts^ there accumulated vegetable matter. Some of 
these places were yet swampy at the first settlement of the county, and 
were shunned as unhealthy localities ; but others, often extensive, were 
no longer swampy, but from channels being worn through them or out 
of them, wfe dry, and invited, not in vain, the early settler. The face 
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of the country may have changed so that the land is readily drained at 
present, and this still he the true explanation of these black lands in 
this and adjoining counties. Moisture made rank and abundant vege- 
tation, while it also impeded its entire decay. The partially decayed 
vegetable products accumulated, and mingling with the clay below, 
formed that rich, dark-brown loam. But there is unfortunately a* larger 
area of thin and light-colored soil in the county than of the soil just 
described. This thin soil is not peculiar to this county, but is found in 
other counties situated in like manner. Its color shows it to be quite 
destitute of the products of vegetation. It differs equally from the yel- 
low clay soils of the uplands of Butler, Warren, and Hamilton counties, 
and seems less capable of being made productive. The clay of this 
class of soils is impermeable to water, and is so situated that water has 
drained off readily, and has not stood upon it in natural swamps. The 
soil is composed of a fine-grained material and is compact, and sheds 
water like a roof. How the circumstances in which the fine-grained ma- 
terial was deposited differed from those in which other drift deposits were 
made, I will not undertake to state, This soil seems to have been ex- 
hausted rather than enriched by ages of primeval vegetation. What 
chemical analysis would show it to lack of fertilizing material, I cannot 
say, but the deficiency of limestone pebbles in it would indicate that it 
might be lacking in lime, and it has not had the advantage of being 
overspread with decaying bowlders, which add to a soil potash and other 
fertilizing ingredients. It seems to have been the least fine sediment 
deposited from receding water — lifeless water. 

This soil, lying so as to drain away water, and not of a nature to ab- 
sorb and retain it, became covered slowly with vegetation. But it al- 
ways lacked that rankness and exuberance of vegetation which lower 
and moister places possessed. Still many, countless, generations of plants 
and unknown crops of trees have grown and decayed here without leav- 
ing behind them much vegetable matter commingled with the soil. 
What has become of the substance of plants that it has not accumulated in 
the soil % The answer must be that the growth upon this soil have passed 
back to their original elements — have gone as they came — in the form of 
water and gases. The bulk of vegetation is composed of water (oxygen 
and hydrogen), carbonic acid (carbon and oxygen), and nitrogen. When 
vegetation decays these materials are evolved, and pass off into the at- 
mosphere. It is when decay is impeded that vegetable matter accumu- 
lates in the soil. Mould is partially decayed vegetation. When vegeta- 
ble products are protected from the atmosphere by water their decay is 
retarded and impeded, and certain compounds are formed of a complex 
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character, which do not so readily undergo decomposition. This is what 
we call vegetable mould, mixed with clay — loam. In dry situations, ex- 
posed to the action of the atmosphere, logs, grass, leaves, straw, utterly 
disappear and leave no trace behind. The same material heaped together, 
in wet situations, does not entirely decay, as every one must have observ- 
ed, but gradually disintegrates, and becomes a uniform mass of dark- 
colored matter. A cool situation makes this process more sure and com- 
plete. Partially decayed vegetation becomes mould, muck or peat, ac- 
cording to the material, the location and extent of the process of decay. 
These vegetable compounds do not decay readily, but do gradually, and 
hence results a common experience in the use of muck as manure. Un- 
til a dissolution of the muck occurs, it will not nurture vegetation, hence 
it is often necessary for it to be exposed a season or two to the action 
of the atmosphere before it becomes sufficiently advanced in decomposi- 
tion to give up its elements of fertility to vegetation. My conclusion is 
that this light-colored soil, not being a good absorber of water, and being 
so situated as to drain it off readily, the vast amount of vegetation, in 
different forms, which has grown upon it has entirely decayed and passed 
off in the forms in which its elements first came to it, namely, as gases. 
Here is the place to speak of one of the most interesting features of 
this upland soil in the county — -the fine beds of peat which mark the 
line of the water-shed. Peat is a vegetable product — it is an accumula- 
tion of vegetable matter in circumstances in which decay is arrested. 
A cool climate, and a moist situation are the conditions in which peat is 
formed. On the scarcely sloping tract, lying just where the drainage, 
being both ways, was effective neither way, and where the surface was 
formed of a soil quite impermeable to water, we find to-day several exten- 
sive beds of peat of good quality. They lie in Van Buren township, and 
near the line of the new Kettler turnpike. Mr. William Kettler owns 
about-one hundred and forty acres of peat; in section ten of the same 
township are one hundred and forty acres more; in section fourteen, 
ten acres; in section twenty-two, about thirty acres, and smaller quanti- 
ties in one or two other places, being over three hundred acres in all. It 
is not certainly known how deep these beds are ; it is supposed they will 
average at least ten feet. I did not learn the facts upon which this belief 
rests, but, from the character of the men from whom I obtained the infor- 
mation, I feel that the statement can be relied upon. Where I examined 
the peat, on Mr. Kettler's farm, although large ditches had been con- 
ducted through it to drain it, there was no place where the bottom could 
be seen, nor the distance to it from the bottom of the ditch be ascertained, 
by such explorations as we could make with a fence-stake. 
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On this water-shed the effect of continued washing is seen in a slight 
furrowing of the surface into broad and shallow troughs, leading toward 
the drainage of Loramie Creek. Suppose that at a time when all the 
region was densely covered with forest and protected from the sun's rays, 
the falling of a tree, or the erection of a dam by beavers should have cut 
off the passage of the water, bogs of greater or less extent and depth 
would have been formed. In these vegetation would soon flourish suited 
to such localities— plants which flourish in and near moisture— coarse 
grasses and vines, luxuriant ferns, and particularly the sphagnous mosses 
which are known to compose so large a proportion of peat-beds. We 
can hardly conceive of the rapidity with which the accumulation of veg- 
etable material takes place in such circumstances. The remains of bea- 
ver dams are still confidently pointed out by residents there, and the 
traditions of the county are numerous, and corroborative in regard to the 
existence of these ingenious animals at a time not long antedating the 
memory of the " oldest inhabitant." In complete confirmation of this 
general conviction, I have in my possession teeth of the beaver found in 
the county. 

The peat is of a uniform consistence, and of a drab color, where freshly 
exposed. On the surface, where it has been drained, it is sufficiently 
decomposed to nourish the most luxuriant vegetation which I saw in the 
county — vines, grasses, briars, bushes and ferns, and, where under culti- 
vation, the finest of corn crops. The beds are purely vegetable ; neither 
on the surface, nor beneath it, could there be distinguished a particle of 
earth mixed with the peat. Being about at the Summit, there was no 
source from which earth could have been washed into the forming peat. 
When dry it burns readily with a cheerful blaze and rather strong odor, 
glowing like the embers of leaves in a draft. It is not, however, used as 
fuel, on account of the great abundance of wood in that region and its 
distance from any market, and doubtless the day is remote when it will 
be in demand as fuel on account of the abundance of coal even more con- 
venient to the great markets than these beds of peat. The great pro- 
ductiveness of the porous, friable upper crust, where the beds have been 
drained, suggests a use for this material of great interest. It is contigu- 
ous to these great beds of peat that the thin, light-colored soils, so desti- 
tute of vegetable mould, abound. Here is a supply, not easily exhausted, 
of the very material which that soil needs. If these beds average ten 
feet in thickness, there is enough vegetable matter in them to cover, to 
the depth of one-half a foot, nearly ten square miles of land. I pointed 
out to Mr. William Kettler a danger which threatens the destruction of 
those beds which are perfectly drained. He has dug large trenches 
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through his extensive beds for the purpose of drying them to bring 
them into cultivation. Where the peat becomes dry it is porous, 
light and friable. It requires no breaking up to receive the crop, but is 
only furrowed out to secure precision in. the rows of corn that it may be 
worked with the plow. The process of drying must continue from year 
to year where the system of drainage is complete. The result may be 
disastrous if such a bed of inflammable matter is exposed, as it must be, 
to the malice or carelessness of any one who might set fire to it in the ex- 
tremely dry weather of our late summer seasons. Already, imperfectly 
dried out as the beds are yet, where persons have carelessly allowed fire 
to catch in the surface of the peat deep holes have been burned, extend- 
ing, doubtless, to the undried substratum. No means that could be 
brought to bear in those regions would be effectual in quenching a fire 
in one of those peat beds if they are once thoroughly dried out. The 
remedy I would suggest is one of prevention — it is to close up the system 
of drains during the winter,' allowing the water to stand in them, saturat- 
ing the beds completely. The drains being opened in the spring, the 
beds of peat would not become fully dried out during summer. By re- 
taining moisture they will bring better crops and be safe from conflagra- 
tion. 

THE RAIN-FALL. 

This county is near the border of the area marked in the "Rain-Chart" 
of the Smithsonian Institution in which the average of rain-fall is forty 
inches. In the absence of other reliable data, any indefinite impressions 
that the amount is less than this must be disregarded. We are apt to 
judge by the effects; for example, the state of the crops, whereas the 
larger portion of the rain-fall is at a season when no visible influence can 
reach the crops from it. Plainly, all that rain and snow-water, which 
runs off the frozen crust of the ground in the winter, does not affect, one 
way or the other, the crops of the ensuing summer. The same can be 
said of the most of the rain, which runs off as soon as it falls, at any 
season. 

An interest attaches to the amount of water which falls, in various 
forms, in this and the adjoining counties, particularly to the north-east, 
on account of the requirements of the canal. Data are wanting for deter- 
mining the amount of water carried off by the canal and the river from 
the area above the Summit-level of the canal in this and the adjoining 
counties on the north-east. The nature of the soil is such that it will 
shed as large a proportion of the water which falls upon it as any other 
soil in the State. An immense quantity flows from above the highest 
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level of the canal without any advantage to the canal. It is equally true 
that a much greater proportion of it could be utilized than actually finds 
its way into the canal — enough, certainly, to remove the question of the 
supply of water out of the discussion concerning the abandonment of the 
canal. 

THE LORAMIE RESERVOIR.. 

This body of water, covering at present but little over 2000 acres 
of land, lies wholly in Shelby county, and although not one of the 
largest of the State reservoirs, nor the most important, still it is ex- 
ceedingly valuable to successful navigation in the summer and early 
fall. The bottom of the reservoir is about eight feet above the sum- 
mit level of the canal. It is supplied' by the drainage of about sixty- 
five or seventy square miles. Being near the water-shed, the surface 
from which water can be collected into the reservoir is limited, and less 
water comes from springs than would be the case in many other localities 
not so high. While the main reliance is on drainage from a limited sur- 
face, still such is the nature of the surface-soil, that a much larger pro- 
portion of the water which falls upon the surface runs off at once than 
would run from soil of a more porous character, or one underlaid by 
large beds of clean gravel, or sand, or porous rock. The construction of 
roads, drains and ditches, as well as the clearing away of the timber and 
the cultivation of the soil, cause a more rapid flowing away of the water 
which falls upon the surface. Formerly the reservoir received more water 
from, the gradual draining of the surface ; this maintained it at a good 
stage for a longer time, and enabled it to furnish a greater supply during 
those months of the dry season when water is usually low in the canal. 
If the capacity of the reservoir could be increased so as to hold more of 
the water which falls in the winter months, its usefulness might be 
greatly increased, for instead of being maintained in good stage until 
late in the summer by the gradual running out of the water from the 
extensive swamps of an early day, it is now filled up by the rapid surface 
drainage, and to furnish as much water when most wanted must have a 
capacity to hold at once all that comes into it in the winter and spring. 
In 2000 acres of land there are 87,120,000 square feet. If it is filled, 
during the year, with eight feet in depth of water, there would be 
696,960,000 cubic feet; allowing that one-half is lost by evaporation, 
soakage and waste from imperfect bulkheads, there would remain 348,- 
480,000 cubic feet for the uses of the canal — enough to lock down, with 
the present size of locks, eighty boats from the summit level every day 
of the year. With sixty-five square miles of drainage, from which the 
reservoir must receive its supply, how much of the forty inches annual 
rain-fall would be necessary to furnish this amount? Less than five 
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inches. A much larger proportion of the forty inches than this cer- 
tainly flows from the surface of the ground. 

It is but justice to the people of the county to call attention to some 
facts connected with the history and present condition of Loramie Reser- 
voir. As it is, the people of the county do not feel kindly disposed 
toward it. The ground covered by the water of this reservoir was covered 
in part by the original forest when it was constructed. The forest was 
not removed, but the trees surrounded by water died, and in the course 
of time fell down, and now lie in great numbers beneath the water when 
the water is high, and partly out of it when the water is low. This ex- 
posure of the timber to the air in the late summer and the autumn 
months causes, it is believed, the generation of a miasm which pervades 
the whole region, rendering it unhealthy. The exposure of the logs to 
the atmosphere, it is believed also, has been the cause of the destruction 
of many tons of fine fish during the past two seasons. It seems, and 
who will not say with justice ? to the people of the county, that the State 
should do something to remedy the evils which they suffer from the causes 
just mentioned. They think that the reservoir should be an attractive 
rather than a repulsive body of water, that it should be a benefit rather 
than an injury to the interests of the county. Now, when it is borne in 
mind that there are hundreds of thousands of cubic feet of logs and other 
sediment in the reservoir, and that all displaces as many cubic feet of 
water, it is after all a question worthy to be considered, whether it would 
not be economy to remove all this rubbish to have its room occupied by 
water every year. How many hundred, perhaps thousand, times would 
the water- soaked forest which lies beneath the reservoir, with the other 
vast accumulations of vegetable matter and mud, fill one of the locks of 
the canal ? This would be the measure of gain each year resulting from 
the removal of all this material from the reservoir— for every lock-full 
of logs a lock-full of water would be gained. This would remove a nui- 
sance from the county, and in some degree compensate for the withdrawal 
of so large an area of land from cultivation, from improvement, from 
tax paying. The importance of the reservoirs of the State as sources of 
supply of fish, deserves to be mentioned here; not only the actual amount 
of fish for the table to be procured from them, but as sources from which 
the waters of the State may be re-stocked and kept supplied with young 
fish. The reservoirs are at the head waters of our principal rivers, and, 
with the present knowledge of artificial fish-breeding, could be made of 
immense value to the State as sources of supply of fish for the rivers of 
the State. 

The amount of water which could be made available for the canal de- 
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pends upon the area of land which is ahove the level of the canal. All 
that part of the county, embracing about nine townships, which lies on 
the east and north-east of the main canal, and west and north-west of 
the Sidney Feeder, is above the highest " level" of the canal— it will 
average about seventy-five feet above the canal. Of course it would be 
possible to gather many times more water from this area than could be 
contained in Loramie Reservoir. While all this area could not be made 
available, yet there must be much of it which could be, were it consid- 
ered a matter of sufficient importance to have it done. Considering, 
then, alone, the great area, both in this county and in the counties above 
this, about the head- waters of the Miami River 3 there should be no ques- 
tion as to the abundance of the supply of water above the summit-level 
of the canal to continue it as one of the important avenues of commerce 
of the State. 

THE DRIFT, 

The level of the canal at Sidney is about thirty feet above the 
rock surface. Add to this distance the ascertained elevation above 
the canal of any point in the county, and it will give approximately the 
thickness of the Drift or clay, gravel and bowlder deposits. This would 
make the greatest thickness of the Drift on the Towana turnpike one , 
hundred and sixty-four feet above bedded rock. Within about two miles 
of Sidney, on the turnpike to St. Mary's, the elevation measures one 
hundred and twelve feet above the canal at Sidney. Add to this thirty 
feet and we have one hundred and forty-two, which may be very confi- 
dently considered the depth of the Drift at this place. It is true these 
figures may not be the exact measure of the distance from the surface 
down to the solid rock. Other formations which are known to occur 
north of this county, and which overlie the formation which occurs here, 
may underly the deep drift of the northern part of this county, but this 
is not certainly known to be the case. On the south, at the line between 
this and Miami county, on the Infirmary turnpike, the grade falls forty 
feet below the level of the canal, which is ten feet lower than the top of 
the rock near Sidney. By the course of the river it will be seen that 
there is a dip on the surface of the rock as we go southward. The canal 
rises one hundred and fifty-two feet from Tippecanoe (below 'Lock 3.9) to 
the feeder at Sidney. While accurate measurements were not taken of 
the difference in elevation of the top of the Clinton Stone in the neigh- 
borhood of Tippecanoe, and the surface of the canal, yet some measure- 
ments which I recorded make the distance about sixty feet. Taking this 
from one hundred and fifty-two makes this formation about ninety-two 
feet at Tippecanoe below the level of the Sidney Feeder; whereas the 
top of the Clinton, where this formation is last seen above Bogg's mill- 
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seat, near the end of the bridge over the river, as before stated, is near 
sixty feet below the canal, these figures would give to the Clinton a 
rise in level with horizon of about thirty feet in that distance. 

The surface of bedded rock underlying the Drift in Shelby county is 
doubtless worn unevenly, in some places rising above the level indicated 
by the top rock, on the Miami, below Sidney, in others sinking more or 
less below that level— perhaps, in places, greatly below. 

Rising sometimes to one hundred and sixty-four feet, maintained gen- 
erally at a level ranging from figures but a little lower than this, down 
to seventy-five feet (seldom going lower), we may conclude that there is 
an average depth of Drift in the county of one hundred feet. This depth 
of Drift is not equaled in any of the counties which lie south of this. 
We are here on the line which bounds the deep Drift on the south. 

The opportunities to ascertain the nature of the Drift are numerous in 
the excavations made in constructing the canal and railroads, especially 
the Indianapolis and Bellefontaine branch of the Cleveland, Columbus,, 
Cincinnati and Indianapolis Railroad, which runs at a considerably 
lower level than the Dayton and Michigan road, which runs through the 
county in a north and south direction. At the point where the east and 
west road runs below the track of the Dayton and Michigan, on the 
western border of Sidney, a good opportunity i3 afforded of seeing the 
nature of the Drift for a distance of thirty or forty feet below the surface. 
About one mile east of the bridge over the river, on this road, is a still 
deeper cut. There is little stratification observed in the deposit as seen 
through these deep cuts. Sand and gravel largely predominate in the 
composition of the Drift as seen here, mixed with clay and numerous 
granitic or quartz bowlders, varying in size from mere pebbles to masses 
containing from ten to twenty cubic feet. The gravel, sand, and bowl- 
ders are distributed through the clay, and all are lying in confusion. It 
seems to me safe to say that fully twenty-five feet in thickness of clear 
gravel, were it separated frojn the clay, would be found in the Drift 
throughout this county — a quantity so inconceivably great that I will 
not undertake to express it in figures, more than to say that it would 
yield twenty-five million cubic yards to the square mile. But this gravel 
is too much commingled with clay to make it available, in general, for 
ballasting or road -making, and with all this the county is not abundantly 
supplied with good gravel for such uses, well distributed in different 
localities. Enough has, however, been found to construct a system of 
free turnpikes not surpassed, in extent or excellence, by those of any 
county of similar size and situation in the State, although the material 
has had to be hauled, in some instances, for inconvenient distances. I 
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will make special mention of one of the roads, constructed by Mr. D. W. 
Pampell as engineer — I refer to the one called at Sidney "the St. Mary's 
road," on the line of an old road formerly projected to connect Sidney 
with the town of St. Mary's. This road, of excellent width, careful and 
full grading, and well graveled, is carried on a perfectly straight line for a 
distance which falls short by but a few rods of thirteen miles, wholly in 
this county. The numerous excellent roads which have been recently 
constructed through all portions of the county must have an important 
influence on its future development. 

The total number of miles of turnpike roads in Shelby county, at the 
present time, is one hundred and fifty-nine, of which only eighteen miles 
are toll-roads. The free turnpikes extend to all parts of the county and 
intersect nearly every important neighborhood, and are the means of the 
development now seen in progress of the material, moral, and intellect- 
ual interests of the county. The cost of these roads I ascertained, from 
the county auditor, Mr. Guthrie, who kindly furnished me with the 
statement, to be about $4,000 per mile, or an aggregate of $564,000 for the 
one hundred and forty-one miles of free turnpike road within the county. 
While there has been found an abundance of gravel for these roads, it 
has not always been convenient, and the distance it has been necessary 
to haul it has enhanced the cost considerably. But for this expense the 
people of the county have obtained good roads, carefully laid out and 
well graded and drained. 

Washed gravel— Wherever the drift has been washed into troughs or 
valleys, more or less gravel has been deposited in beds, generally at the 
junction of two such valleys. Usually these depressions are far from 
any water-course that could in the least affect them at present. They 
are on the higher' levels where no streams of water exist now, and 
show the effect of the washing of the water which once covered over the 
whole surface as it ebbed and flowed when it was gradually subsiding, or 
they are more visibly related to the water-course of to-day and serve to 
mark the stations where the water stood successively during the time in 
which the deep valleys, in which the streams now flow, were being ex- 
cavated. In this county, the gravel of the higher beds is less abundant, 
is not so coarse or so free from clay. This must have resulted from the 
condition of the higher deposits of the drift, in which a gravel of a 
a smaller grain was found ; as if there had been coarser gravel in this 
portion of the drift, not it, but the finer, would have been the sooner 
washed onward, and the coarser would have been left in the* higher beds. 
Above and separated from the portion of the valleys of the water-courses, 
particularly of the river, affected by the action of the water at any stage, 
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at the present time, are some fine beds of washed gravel, showing the 
effect of moving water in varying circumstances of force and velocity. 
Near Port Jefferson is the best example of gravel beds of this description 
in the county. It occurs at the junction of two valleys now threaded by 
two brooks, the shrunken successors of broad streams of former remote 
ages. Here are the wide channels which they cut, wide compared with 
the small paths of the creeks which now meander by a struggling course 
to reach the river channel. At the point of land where these two waters 
joined, and where their streams mingled with that of the Miami, is a 
grand deposit of alternating layers of gravel and sand, heaped up thirty 
or forty feet deep and exposed now, by the removal of the extreme point 
to a width of about one hundred feet. When one or the other, or both, 
the streams which excavated the unequal channels (for one greatly ex- 
ceeds the other in magnitude) which join at this point, were swollen 
and were carrying onward a load of sand and gravel, as well as clay, and 
meeting here, and one spreading over the valley of the other ? if un- 
swollen, or both widening as they entered the broad valley of the river 
and losing a part of their momentum and carrying-power, they deposited 
a portion of their freight at the point of junction where the rapidity of 
the current was first checked. In these strata can be read the history of 
the currents which flowed here, and left their records, not in rocks, but in 
sands. There is first, in nearly horizontal layers, a succession of strata 
composed of clean gravel (the lowest exposed at the time of my visit, 
the lower had been covered previously), then one of coarse, gray sand ; 
another next of fine sand; then ten feet of sand finely stratified; then 
to the top alternating layers of gravel and sand. After these layers now 
referred to were deposited, another deposit of clean gravel was made, not 
parallel with these, but covering the ends of all of them from the highest 
to the lowest. I will simply refer to another deposit of gravel, near the 
south end of the iron bridge over the river south of Sidney. This large 
accumulation is less available for road-making than it would have, been 
had it not become so cemented together by a deposit of carbonate of lime. 
I distinguished from these beds of gravel that large accumulation, at a 
lower level, and underlying the " river bottom,' 7 or the "second bottom/' 
exemplified by an accumulation of clean sand, used for building purposes, 
just below the west end of the railroad bridge, east of Sidney, over the 
Miami River, and perhaps underlying more or less the town of Sidney. 
The broad excavation made by the Miami River through the drift of 
this county and the counties above, has exposed to the transporting 
action of water countless thousands of perches of sand and gravel which 
have been removed down the course of this river, and even into the Ohio 
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and far down it, strewing its beaches with these materials so useful to 
man. Perhaps no water-course in the State has borne so much sand and 
gravel along its course and lodged it in places where it is accessible to 
man. This is a striking peculiarity of the Miami River; its broad 
terraces are underlain with a bed of the cleanest, finest gravel for road- 
making in quantities practically inexhaustible. I have but to cite the 
immense deposits beneath the alluvium at Middletown, on both sides of 
the river, at Hamilton, and indeed along its whole course, culminating 
in that bed at Harrison Junction, cut and exposed by the Indianopolis 
and Cincinnati Railroad. 

Bowlders -^-While the transported rocks do not constitute a marked 
feature in Shelby county, still there are many of them ; but as Miami 
county contains so much greater a proportion, they will receive special 
attention in the account of that county. The largest bowlder, however, 
that has yet come under my observation in the State lies near the rail- 
road, one mile east of Sidney. It contains twelve hundred and fifty cubic 
feet, and weighs about one hundred and three tons. 

Human remains. — As in other counties, in nearly every instance where 
gravel beds have been opened to obtain gravel for road making, skeleton 
remains of human beings have been discovered. They lie invariably 
near the surface of the ground, and soon crumble to dust when exposed 
to the influence of the atmosphere. Careful observations do not seem 
generally to have been made as to the mode of placing the body in the 
earth, but enough was learned to induce the belief that no one custom of 
sepulture was invariably adhered to. It is not a little singular that these 
dry places were chosen as places of interment for the dead of that race, 
whichever it was, whose dead are found decaying in them. With im- 
perfect means for opening graves for their dead in the earth, it is per- 
haps not unreasonable to suppose that they buried their dead in the 
gravel because, with their tools, the task was more easily effected in such 
localities than in the harder clay. This supposition seems to derive force 
from the appearance of carelessness in these interments. The bodies are 
thrust in a hole feet faremost, and forced into a. small space. It is very 
seldom that trinkets were buried with these dead, though sometimes it 
is the case. But we must notice that keenness of observation, which 
detected, so unerringly, the hidden beds of gravel, which, though needed, 
were in many instances entirely unsuspected by those who ploughed and 
reapt above them, until the exigencies of road-making caused more 
thorough search to be made by those who searched without certain indi- 
cations, by tentative methods, and often without hope of success. With 
the forests cleared away, and the soil under cultivation, and often dug into 
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for various purposes, and with more or less light from modern science, 
we did not suspect gravel in a thousand localities where it has been found ; 
we had no indications of it, and when many beds were discovered, there 
were yet no certain marks to point out others, and two generations have 
passed, traveling on mud roads unwillingly, and now, when we are stimu- 
lated to road-making, and search has been made under strong incentive 
and competition, behold, it is iio new discovery we have made — every 
gravel pit is a place of human sepulture. I make the suggestion here, 
that possibly, in a primitive forest, there were some growths which were 
an indication of the nature of the underlying deposits, some which the 
men of the forest had learned to regard as indicating gravel. It is well 
known to us that some plants, some trees, are very choice in regard to 
the kind of soil in which alone they will flourish, especially as retaining 
moisture or not. 

Remains of Human Art— I did not see as many flint and stone imple- 
ments among the people in this county as I have in some others, though 
such articles are not uncommon even here. There may be ancient 
mounds in the county, though I did not see any. Along the Miami River 
and other water-courses are localities where a variety of flint arrow-joints 
and spear-points in considerable numbers have from time to time been 
found, though but few seem to have been preserved. Other classes of 
implements, as stone hammers and pestles, seem not to be common, and 
I did not see any place where indications were found which would lead 
any one to suppose that these or other implements had been manufactured 
there. The most favored localities for arrow-points are along the water- 
courses and on the highest points in the county. But the larger num- 
ber are found on the river and its tributaries. It is worth remark that 
the indications in the position of the flints, do not point to an extreme 
antiquity as the time of their manufacture. There are many places 
along our larger water-courses in the west where extensive manufactories 
of arrow-points, stone axes, and pestles, etc.. have existed, and where pot- 
tery ware has been manufactured and burned, These localities have 
never before been disturbed by the inroads of the rivers, but are now 
being undermined and washed down for the first time. The implements 
in all stages of manufacture are found in great numbers; old bark-peelers 
and pestles, which had been injured by use, or from some fault in original 
construction did not gi^e satisfaction, were undergoing repair or remodel- 
ing; heaps of chips are found, and great numbers of lap-stones, hammers 
in connection with hearths, and remains of .fire together with crockery, 
are found in these localities at no great depth below the present surface 
of the soil, where over-flows are still a common occurrence. A very re- 



464 GEOLOGY OF OHIO. 

mote antiquity could not be ascribed to these remains of human art and 
industry from anything in their situation. In the course of a few cen- 
turies the rivers in the secular oscillations which they execute from bank 
to bank, a result of laws in constant operation, must disturb and redis- 
tribute, by the constant eating, away of the bank, the whole of the allu- 
vial deposit near its own level. Nothing is more constant, nothing more 
certain than the wear of an abrupt alluvial bank during high water ? 
with a regularity which admits of calculation. The great number of 
such stone-tool manufactories, which are now disclosed along the course 
of the Ohio River, afford evidence that their age was not far back in gray 
antiquity. A few banks that are now crumbling might have escaped 
the erosion of the surging waters for a very long period; but it is in- 
credible that so many as are now delivering up their relics of human art, 
their evidences of human industry and ingenuity, places in which for 
the first time since the ancient workman finally laid down his tools or 
kindled his fire upon his well-made hearth of bowlder pebbles, for the 
last time, should have escaped for indefinite ages just such action of the 
water as they are now yielding to. 

Remains of Extinct Animals. — A few bones of animals not now found in 
the State — as a few teeth of the beaver, and portions of the antlers of 
one or two elks, and some reports of discoveries of mammoth or mas- 
todon remains — were all that came to my knowledge of fossils of this 
character. We may be prepared to hear of the discovery of such fossils 
in the peat beds, if they are ever much worked. Peat seems to possess 
the property of preserving the bodies of animals which become mired 
in it. 

BEDDED STONE. 

We come now to speak of the underlying consolidated strata which 
are exposed within the county. The only bedded stone found within 
Shelby county, lies in a narrow strip bordering the river, extending from 
the southern boundary of the county to within a mile of the town of 
Sidney. From the county line to a locality known as Boggs' Mill, 
wherever stone is seen in situ, it belongs to the formation called, by geol- 
ogists, the Clinton. It is the stone which immediately underlies the 
building stone in the suburbs of Piqua, in Miami county, and which is 
burned into lime so extensively just south of that town. It possesses, in 
the locality in Shelby county referred to, all the characteristics by which 
the stone of this formation is so surely, detected. The physical charac- 
teristics of being unevenly bedded, highly crystallized, of sandy texture, 
and of a rust color from the presence of iron, and, withal, a hard stone, 
here show themselves. The fossils common to the Clinton in the vicin- 
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ity of Piqua, are here abundantly seen — Halysites catenulata. Stroma- 
topora, Asyringipora, and some species of Favosiles. These were exposed 
on the surface. No fossil shells were to be seen. Fragments of crinoid 
stems seemed to compose a considerable portion of the rock, and several 
species of Fenestella abounded. This formation has never been quarried 
here, apparently, for any economical purpose. It is in the neighborhood 
of an excellent limestone belonging higher up, and which furnishes 
lime of the first quality. The Clinton formation furnishes no good 
building stone in this part of the State, and, while it makes the strongest 
kind of lime, it is hard to burn, and heats greatly in slacking, and |pts 
rapidly when mixed. It is highly esteemed in paper-mills, where a 
strong lime is desired, as it more readily softens the material used in the 
manufacture of paper. 

The next formation ascending, is that known as the Niagara. It is 
not seen here in actual contact with the preeeding, as the exposure is 
not continuous; but within about a mile of the river, an out-crop of 
stone is observed on and near the banks of the river. A casual exam- 
ination shows that a great change has taken place in the character of 
the stone. We have not only passed to a new formation, but into the 
upper strata of it. The stone is neither well stratified nor compact, and 
not suitable for building purposes. It is porous, comparatively soft, and 
very fossiliferous, and of a light blue color. It is burned here into an 
excellent lime, known locally as the Pontiac lime. The strata of the Niag- 
ara, so much prized for building purposes, found at Piqua, and also those 
found at Covington, Miami county, belong below this horizon. The su- 
perposition of this quality of stone upon that of the Covington quarries, is 
ocularly demonstrated on the Stillwater. This river rises gradually up 
to the level of and above the stone of the Covington quarries above Cov- 
ington. At the village of Clayton, on the Stillwater, about two miles 
north of Covington, the banks of the river are formed of the same strata 
as those from which the Pontiac lime is made, within about a mile of 
the last exposure of the Clinton, on the Great Miami. The last exposure 
of the Clinton on the Stillwater, is several miles south of Covington; 
and a familiar example of the Clinton stone may be given in the falls of 
the Panther Creek. It will be seen that all that thickness of building 
stone about the town of Covington, and exhibited so well at the falls of 
Greenville Creek, as well as that of the Piqua quarries, belongs above 
the Clinton and below the strata which first appear above it on the 
Miami, near where the " Pontiac " lime-kilns are situated. The infer- 
ence follows, that if there is any good building stone within Shelby 

30 
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county, it will be found somewhere between Boggs' mill-seat and the 
Pontiac lime-kilns. The shortness of the distance, together with the 
slight fall in the river, would preclude the existence of any extensive 
strata in this locality. There may exist here a few feet of evenly layered 
rock, corresponding with the upper layers of the Covington stone; but 
the hope of very much good stone, even if any is found, is too slight to 
encourage much expense in searching for it. It will be thus seen that 
the Niagara thins out in this direction, especially the lower strata, while 
the upper strata maintain a considerable thickness. Indeed, it is possi- 
ble that the upper strata of the Niagara lie here immediately upon the 
Clinton. The thickness of the strata is not known with certainty, but 
can be approximately made out. The Pontiac limestone is but little*, if 
any, above the surface of water in the river in its lower layers, and a 
mile south of Sidney the top of it is about twenty-five feet above the 
water. With a fall of fifty feet in that distance, there would be a thick- 
ness of seventy-five feet of this quality of limestone. I think there is 
as much as this. We do not know that this is its greatest thickness, for 
it may rise higher under the Drift in some places. It is a soft stone, and 
has, no doubt, been plowed down by the forces which deposited the Drift. 
It would not retain any marks of wearing forces on its surface. Although 
not valuable for building purposes, it contains an inexhaustible store of 
the best quality of lime. The lime manufactured from this stone is of a 
pure white when slacked, and is suitable for all purposes for which lime 
is used. From a previous volume of this Survey (1870, p. 449), I make an 
extract, showing the composition of the limestone taken from one of the 
quarries of this county. I will add the remark, that the locality from 
which the specimen submitted to examination was taken, is about mid- 
way between the lowest and the highest strata. I will say, also, that 
from the appearance of the weathered surfaces of tiie stone at Dugan'g 
quarries, I concluded that there was a larger quantity of oxide of iron in 
the stone of this locality, than would be found either above or below, 
especially below. The rusty color indicated the presence of iron. From 
the porous nature of the stone, I supposed the iron may have been filtered 
out of water which has run through it. There was an entire absence of 
that rust color in the Pontiac quarry, and the same might be said of th© 
quarries near Sidney. 



SHELBY COUNTY. 



467 





Silicions 
matter. 


Alumina and 

sesquioxide 

of iron. 


Carbonate 
of lime. 


Carbonate 
of mag- 
nesia. 


Total. 


Niagara, Sidney, Dugan's.. 

a <f u 

Holcomb's limestone, Spring- 
field 


trace. 
.20 
,10 
.10 


1.60 
.50 

1.70 
.20 


55.00 
54.40 
55.10 
54.70 


42.92 
44.58 
43.05 
44.93 


99.52 
99.68 
99.95 


Frey's limestone, Spring- 
field :„. 


99.98 







It will be seen that there is little to choose between the best Spring- 
field lime and the Shelby county lime. The former is a little nearer the 
best markets in Ohio, and enjoys the additional advantage of the compe- 
tition of several independent lines of railroads leading to the best 
markets. The Shelby county lime could perhaps be burned a little 
cheaper on account of the lower priee of fuel, but not enough so to over- 
come the disadvantage before referred to. When it shall be burned more 
extensively, whieh will be done when it can find a market at lesa 
expense of freight, it will become an important article of commerce 
between this county and other places. 

Fosdls. — This rock from which the lime is made diseloses, when broken, 
an abundance of fossils, but from the nature of the rock they are not 
very perfect. There were species of Orthoceras of a large size, a trilobite, 
viz. : Oalymene BlumenbacMi, corals of the genus Fenestella and numerous 
shells and crinoids and cystideans, whose names I have not been able to 
ascertain. 



.. CHAPTER LXXVI. 
REPORT OF THE GEOLOGY OF MIAMI COUNTY. 



The undulating surface of Miami county, is characteristic of, and de- 
pendent upon, the underlying geological formations. We find a bed of 
loose material of greater or less thickness overlying a not v@t y uneven 
rock bed beneath. This condition determines the gentle slopes which 
prevail throughout this section of the State. The blue limestone in the 
southern part of the county, on the two principal water-courses, is a thin- 
bedded stone, inter-stratified with thicker courses of blue mart or shale, 
which do not resist the action of atmospheric agencies in a sufficient de- 
gree to form precipitous bluffs, but wear down into those rolling slopes 
bo characteristic of south-western Ohio, 

What abrupt unevenness of surface exist, are partly covered up by the 
loose material, composed of gravel, sand, and clay, which commonly re- 
ceive the name of Drift, spread over the surface. If this Drift were not 
present, we should be able to trace the line of outcrop of the cliff forma- 
tion wherever it occurs throughout the county. There would be a chain 
connecting the cliffs near Charlestown with those two miles east of 
Tippecanoe, at Col. Woodward's, and onward, marking the course of all 
the tributaries of the Miami, and showing the course of this river, limit- 
ing the valley, to the point where the Miami enters the county on the 
north. In most instances the beds of the water-courses would be greatly 
deepened, and there would be rapids or even precipitous falls in some 
places in most, if not all, of them. The same remark applies to the 
Stillwater, which would be lined by a series of cliffs throughout its entire 
course in the county. But the Drift now smooth, in a great degree,, the 
unevenness of the surface and the transitions from one geological forma- 
tion to another, are only by gentle undulations of surface, instead of abrupt 
cliffs. The origin of this Drift material is discussed at considerable 
length in other portions ©f these reports, and no further allusion to it i$ 
required of me in this place. 
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It will be seen tliat the character of the surface depends upon the ge- 
ological formation of the region. And so geology determines, in no small 
degree, the occupation of the people of any land, and also the character 
of the people, in so far as character is dependent upon occupation. In 
one region agriculture is indicated as the chief mode of livelihood; in 
another, stock-raising ; in another, mining and manufactures. The full 
development of these natural conditions depends upon still other phy- 
sical conditions — the direction and extent of a country's drainage, the 
oceans, bays and gulfs, which give rise to commerce. 

The character of the surface and soil is such that an average proportion 
of rain-fall is retained in the soil, and there are numerous springs in the 
county which afford an ample supply of water throughout the year. The 
farms are generally supplied with an ample quantity of good water from 
the springs, and water-courses which abound in all sections. This 
county, lying on a lower level than Shelby, has a better supply of water 
from springs. The outcrop of the cliff limestone, whether concealed by 
Drift or not, could be readily traced by the occurrence of fine springs of 
water, and those farms which lie along this outcrop have fine perennial 
springs. As the cliffs lie on a horizon about midway between the high*" 
est and lowest parts of the county, it happens that the places are very 
numerous where excellent water is obtained. There are some springs in 
the county whose supply of water is sufficient to be of service in pro- 
pelling machinery for manufacturing purposes, taken in connection 
with the fall, which is available. The principal one of these springs is 
at the town of Milton, where considerable manufacturing is carried on. 
The question has been often asked. Where such a large supply of water 
comes from? The water falls as rain on the surface and is held in the 
porous rock and given out gradually. The idea, which is sometimes en- 
tertained, that there is an underground reservoir, is untenable ; the force 
of the issuing stream is so nearly the same for weeks and months to- 
gether. In the case of the fine springs at Milton, there is a large extent 
of surface west and north above the place where the spring issues. There 
is indeed but a very thin soil and little Drift in the immediate vicinity, 
but the surface rises and the bedded rock thickens to the north-west; 
while in the same directions, especially north, the Drift thickens to 
nearly one hundred feet. The upper portion of the Niagara, which is 
found north and north-west, may reach a considerable thickness, perhaps 
a, hundred feet, and is composed of a very porous limestone. These 
springs, unlike the greater number which furnish water to the farms 
throughout the county, issue near the base of the Niagara formation, and 
not at the base of the Clinton, in which most of the cliffs are- When 
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we consider the large extent of surface, which rises above the place of 
the springs, upon which falls throughout the whole year about thirty ' 
inches in perpendicular height of water, in the form of snow or rain, 
and the suitable character of the deep Drift and porous rock for absorbing 
and retaining this, to be yielded gradually, we need not be surprised at 
the quantity of water which flows from these springs. The surprise, 
which is often expressed, has not been at the absolute quantity of water, 
for this is not great compared with many other springs, but at the quan- 
tity which should issue from a locality which seems to be so near the 
general level of the country immediately in the vicinity, whence the sup- 
ply must apparently come. But the supply may be drawn, as I have 
endeavored to show, from a much greater distance than we might at first 
suppose. 

Wells. — Where there are no springs, water is readily obtained by sink- 
ing wells, either in the Drift or solid rock. The sinking of wells is a 
means of exploring the earth to a moderate depth, and some interesting 
facts are often obtained by inquiry into the character of the material 
penetrated. For example, in some places in the county no wells have 
ever penetrated beyond the Drift, or, at least, reached bedded rock; while 
on each side, sometimes at no great distance, other wells have to be sunk 
in the rock* Generally, perhaps always, it will be found that a line can 
be marked out by such excavations, within which no rock is ever reached 
by the deepest wells, while the excavations on each side show bedded 
rock near the surface. Here, then, we have traced for us the channel of 
some ancient water-course which has been filled in with Drift at some 
time in the past. There were rivers, and a river system, cut far deeper 
in the rocks of a former age than any we now have in this region. The 
whole surface was sunk down under deep water and gravel ; sand and 
clay covered up all inequalities of surface. When the surface emerged 
, again, the drainage began to excavate channels, the general character of 
the surface remaining the same; the streams would take courses in 
general the same as before, but from local causes would be deflected in 
places. The old, filled-up channels are now traced by means of excava- 
tions. I will mention that at Mr. Murray's, on the Troy and Covington 
turnpike, no bedded rock is found in sinking wells, while to the east, 
within a half mile, and to the west, stone in situ is encountered in well- 
digging. 

The influence of the character of the surface on the soil can be noticed 
in various parts of the county. This may be illustrated by comparing 
the soil and surface on the east of the Miami River with that on the west. 
East of the Miami the surface is rolling, and gravelly ridges abound. 
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This gives a good drainage in general, and the soil is composed of drift 
material, with accumulation of mould composed of vegetable substances 
partially decomposed. There is a good proportion of clay mingled with 
the mould. Not only does this clay affect the character of the soil, but 
the free drainage, and the gravel beneath, also affect it. Where local 
causes obstruct the free drainage, there are local swamps whose soil, when 
Cleared and drained, is entirely different from that of the rolling land. 
Somewhat like the swamps, is a wide scope of land between the Miami 
and Stillwater rivers. Here the land was not rolling, and hence not 
naturally well drained, but was flat and moist. The result was that a dif- 
ferent vegetation sprung up here. Rough sedge-grasses, mosses, and 
kindred vegetation, flourished in this region, growing and perishing suc- 
cessively, until several feet of deep, black soil had been accumulated. 
Ac a certain time, trees suitable to a wet region, such as elms, soft-maple, 
and shrubs such as button-bush, and, finally, bur-oak and ash, began to 
grow. The vegetable material perishing, underwent a process of decay, 
or, rather, a process of preservation. The substance of the vegetation 
broke down into a number of compounds, which, situated as they are in 
moisture, do not undergo further decay. This material was arrested in a 
stage of decomposition different from that of the drier substances on the 
rolling drift-land east of the Miami River. In the case of much of the 
vegetation east of the river, it passed back by complete decomposition 
into " thin air," into invisible gases, and left no trace behind. A cer- 
tain other portion was arrested in the process of decay, and forms the 
mould, which, with the clay commingled, constitutes the soil. On this 
side flourishes the oaks, beeches, walnuts, sugar-maple, with an under- 
growth of dog* wood, red-bud, haw, pawpaw, with a peculiar vegetable 
growth which sprung up and perished annually. The most of the 
growths, of the east side differed entirely from those in the swampy dis- 
trict, of a former day, where the deep, fibrous, black soil is found west of 
the Miami River. The moisture retained on the surface has a two-fold 
influence — one to favor a vegetation, as I have said, of a peculiar class, 
the other to prevent its decomposition, in fact, to preserve it. The two 
classes of soils differ in four respects : (1) In the quantity of vegetable 
substances; (2) in the condition they are in as regards the extent of 
decay which they have undergone ; (3) in the character of the vegetable 
substances which make up the material, and (4) in the different propor- 
tion of clay they contain — that on the east being composed largely of 
clay, while very little clay is found in the swamp soil. The black soil, 
not being so completely decomposed, does not, at first, until exposed to 
air by being worked and drained, yield so well, while the mold of the 
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upland woods is in condition at once to yield abundantly. I refer, in the 
foregoing remarks about the differences in the soils of the east and west 
sides o! the Miami River, to the characteristic soils, and not to every 
part of each. On the east, there are swampy places where the soil 
approaches in character to the black soil of the west side, while on the 
west side of the river, as in the southern part of the county, the soil has 
the character of that on the east. There are some places west of the 
Stillwater, where the Drift does not exist at all, or very little of it is 
seen, but the soil, only a few inches or feet in depth, rests immediately 
upon the lime-stone of the Niagara formation. This soil is largely de- 
rived from the underlying rock. This is not usual in the region of the 
Drift. In most places, our rocks have but little influence upon the sur- 
face soil, except so far as fragments of the rocks are mingled with, and, 
by decomposition, give their strength to the soil. 

The Drainage. — All of the drainage finally reaches the Miami River. 
The county slopes from north to south, with two subordinate systems of 
drainage pouring the surplus water into the two outlets — the Miami and 
Stillwater rivers — to be united after they leave the county. The longest 
tributaries of the Miami come from the east, as those of the Stillwater 
come from the west. On three sides, the county receives accessions of 
water from other counties, while the streams from the general water-shed 
on the north, contribute the drainage of several counties, all, together, 
making a large and constant volume of water flowing across the entire 
county, furnishing water-power for great and profitable industries. The 
Miami canal is a convenient conduit for the utilization of this immense 
power. The advantages of this situation are becoming appreciated in 
this county, and companies have been formed, aided by municipal 
appropriations, to make use of this power, which has been largely al- 
lowed to pass by without making contribution to the wealth of the 
county. The success of the enterprises, undertaken and partly com- 
pleted at the time of my visit, are assured by the natural and physical 
advantages of the situation of the county, if no engineering blunders 
are encountered, or financial embarrassments delay the completion of the 
works. The breadth of country lying above the horizon of the northern 
boundary of Miami county, will furnish a drainage ample enough for an 
immense water-power, if it is directed into proper channels. It may be 
necessary, as it is practicable, to deiain the water in a reservoir, on the 
Miami, in the southern part of Shelby county. The two State reservoirs, 
the Loramie and the Lewiston, could be greatly improved and rendered 
both more effective as a supply for the canal, and useful for holding a 
supply of water, especially the one on the Miami, for manufacturing 
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purposes. There can be no question of the ability of the breadth of 
country drained by the Miami and its tributaries above the northern line 
of this county, to give a supply of water for the uses of the canal, far be- 
yond any demand which has ever been made upon it. This power, 
which has been going to waste, will some day be turned to good account, 
and Miami county will . become known for its manufacturing indus- 
tries, as it has been for its agricultural thrift. The foregoing remarks 
regarding water-power have referred to the Miami River. On the Still- 
water we find water-power of no mean proportions. This river is fed 
from source to mouth by numerous fine, living springs, which keep up a 
constant flow of water along its channel. It hn>s also several good mill- 
streams tributary to it. In addition, its bed is deep, and large dams are 
practicable, both for giving a good head and holding water in reserve. 
This stream alone would be a fortune in many localities, and we may 
Confidently anticipate the time when industries of great importance to 
the county will spring up on its banks. Taken altogether, Miami county 
has natural advantages superior to many, if not all its neighbors, for be- 
coming a manufacturing center, since no power is so economical in ap- 
plication as water. 

THE DRIFT 

The entire surface of the county, as has been said, is covered 
with loose material, composed of gravel, sanded clay, with a great 
number of granitic and other rocks of similar origin, whose origin we 
must look for away from this region. The commonly received opinion 
Is that these materials have been drifted hither by the agency of water, 
either fluid or as ice, and the facts observed all point to the north, mostly 
beyond the chain of great lakes, as the source whence it has been brought. 
In the several volumes of this survey, the reader will find the whole sub- 
ject of the drift agencies discussed, and many interesting statements made 
as to the probable method of transportation, the relative age, the phe- 
nomena, and physical history of the Drift. It so happens that our soil, 
where the Drift exists, does not depend altogether — in general not at all, 
or very little — upon the nature of the underlying rock for its qualities, 
but upon material transported from distant regions. In some places the 
thickness of Drift amounting to thirty feet or more, renders the influence 
of the underlying rock utterly without influence upon the soil. I have 
already referred to some soil west of the Stillwater, which is influenced 
by the underlying rock, lying, as it does, within a few feet of it. Much 
Of the gravel is calcareous, arid has been derived from rock broken up in 
the course of the movement of the Drift, The sand is silicious, and hag 
been derived from the grinding down of masses of igneous rocks. 
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This county lies south of the area of thickest Drift, which may be re- 
garded as extending no further south than about the latitude of Sidney, the 
County seat of Shelby county. Thence it begins to thin out southward. 
The Miami River, where it enters the county in the north, cuts through 
a perpendicular thickness of about seventy-five feet of drift-clay, gravel, 
and bowlders, and all the water-courses which intersect the northern 
portions of the county cut through the Drift to a depth of from thirty to 
fifty feet. As might be expected, the material of the Drift varies greatly 
in different localities. In some places it is composed of blocks whose 
nature and condition show them not to have been transported far, and 
commingled with them are gravel, sand, clay and quartz, and granite 
bowlders in varying proportions. Some times the Drift is composed of 
gand and gravel, with a small proportion of clay, or none at all, arranged 
with more or less stratification. An illustration of this character of 
Drift may be seen well developed on the new hydraulic works two miles 
north of Piqua, where they form a bed some forty feet in thickness, 
cemented in great masses. The same formation is seen across the coun- 
try, on the Stillwater, about one mile from the town of Clayton. The 
Drift being largely composed of gravel and sand, there is no deficiency 
of these valuable materials for all purposes. The streams wash out the 
Clay, and leave the gravel and sand, assorted in beds, along their entire 
course. In other cases, the large accumulations, left by floods of former 
days, afford convenient material for road-making in localities distant 
from water-courses. Advantage has been taken of the abundance of 
good material for road-making. The county is threaded in every direc- 
tion with the finest of roads, most of which are entirely free of toll- 
houses. 

Striated and smoothed rock-surfaces. — At Piqua, on both sides of the river, 
where the quarries are exposed to view by the removal of the superirv- 
Oumbent Drift, it is observed that the surface of the rock upon which the 
Drift was lying, is worn smooth and polished, and variously striated and 
grooved. At no point, I understood from quarry-men, does this character 
fail to present itself. Lying upon the smoothed surface of the bedded 
rock is a confused mass of yellow clay, with blocks of limestone, not 
worn, of various sizes and in great confusion of position, together with 
well-rounded gravel, both of limestone and granite, and other igneous 
rocks, with larger bowlders of igneous rocks distributed throughout th$ 
mass. All these have the appearance of having been arrested in the 
midst of their course, in which they were grinding, marking, and pol- 
ishing the surface of the bedded rock, as well as each other. There are 
no indications of assortment according to specific gravity, or by any 
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stratification. On the east side of the river, at French's " Old Railroad 
Quarry," at the time of my visit, an instructive observation could be 
made of the action of the drift on the bedded rock. The stripping of 
one portion was composed of drift clays, bowlders of quartz, granite and 
kindred rocks, and blocks of limestone, all commingled in a mass, and the 
surface of quarried rock beneath, here only four feet in thickness, was 
everywhere smoothed ; while in another portion of the same quarry there 
is an additional four feet of the upper portion of the rock, not worn away 
by the same agency which was acting close to it, nor was the surface of 
this portion smoothed. Deter's quarry, near the mouth of Panther Creek, 
illustrates the character and condition of the drift which I have just re- 
ferred to. 

There are unworn blocks of limestone, rounded masses of the same 
material, rounded and smoothed bowders of granite and quartz rock, 
gravel, sand, and clay, commingled without any kind of selection accord- 
ing to quality of material or specific gravity. 

Bowlders. — While this class of detached rocks is to be found in all poi> 
tions of the country, scattered here and there, there are some special 
belts of them extending in a direction somewhat west of south, through 
the entire extent of the county. The finest collection, in a continuous 
belt, occurs in a line which passes within three and one-half miles to the 
east of Troy, passing through the farm of John La Fevre, on Lost Creek, 
where, as well as both north and south, in a line, it may be observed. It 
Continues in a nearly direct line throughout the county. A fine locality 
to observe it is on the turnpike-road, leading from Tippecanoe to New 
Carlisle, between three and four miles from the former place. Here a 
portion of the bowlders have been removed from the field to make room 
for the plow, and besides being ample for the construction of good fences 
are heaped up in long rows on each side of the road, reminding one of a 
region of igneous rocks. Here one may see nearly all varieties of gran- 
ite and quartzose rocks. The variety is astonishing, as if gathered from 
a hundred sources, many of them of very brilliant colors. They have 
been removed to adorn the grounds of residences in the adjoining 
towns. 

They vary in size, some of them reaching a weight of several tons. 
This line extends to and beyond the southern boundary of the county, 
passing about one mile east of Tadmor, where the Dayton and Michi- 
gan Railroad intersects the National road. The belt is fully one mile in 
width, and altogether contains a mass of bowlders to be greatly wondered 
at, whether we consider their combined weight, their variety and .beauty, 
or their regular distribution and direction. There is another belt, either 
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an independent one or a spur of the foregoing, which passes by the line 
of the new hydraulic works, near Troy. This has many bowlders of 
great dimensions, and often th©se of unusual interest; some composed of 
rounded quartz pebbles, imbeded in a matrix of dark mineral; some, 
again, formed of angular fragments of various colors, imbeded in like 
manner. Some of these have been taken to their private grounds as 
adornments by the citizens of Troy. Rev. D. Tenney has one of the 
finest-marked bowlders I have ever seen, on his grounds. About one 
mile north of Troy some very large bowlders of this composite character 
may be seen. One bowlder in this locality measured about six hundred 
and forty cubi© feet. The large bowlder, east of Sidney, mentioned in my 
report on Shelby county, is nearly in the line of this belt east of Troy. 
Another great belt of bowlders, but, perhaps, inferior to that in the east- 
ern part of the county, occurs west of the Stillwater, where it may be 
Observed in the neighborhood and north of the town of Milton. This 
belt is about 100 feet in altitude above the bed of the Stillwater. Here, 
also, are very large and beautiful specimens of igneous rocks. 

Remains of a Former Race. — It will be necessary to notice but briefly 
the remains which a former race have left. The usual stone and flint 
implements, which are so abundantly scattered over the country occur, 
also, here in about equal rate of distribution as elsewhere. Heretofore 
those who have picked them up, when engaged in working the ground, 
have either broken them or lost them again, and but a very small num- 
ber can be obtained. But as attention has been called to them, more 
care will be taken to preserve them, and collections of them will be made 
with greater ease hereafter. There are many persons in the county who 
take an intelligent interest in tbese relics of a people who once dwelt 
upon this soil, and of whose history so little is yet known that every 
thing which will reflect light upon them should be carefully treasured 
tip. The cabinet of the public school of Troy contains a number of these 
flint and stone tools, and should be made a depository of many which, 
in private hands, are subject to all the vicissitudes of our uncertain lives. 
Many private collections fall into the hands of unappreciative persons 
when those who have gathered them pass away. This school cabinet is 
an admirable one for purposes of instruction, and will doubtless continue 
to receive from the friends of the schools in Troy additions of value from 
time to time. 

Remains of Mammals. — These are by no means abundant in the county. 
A fragment of an elk horn, of about eight pounds weight, about ten 
inches long, and without the prongs, and six inches wide, which was 
found on the land of Mr. Isaac Sheets, I saw in possession of Mr. Ira L. 
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Morris, of Troy. This gentleman has many specimens of natural his- 
tory in his cabinet, and some relics of a past race of men. I saw the 
tooth of a mastodon in possession of Mr. C. S. Coolidge, of Troy. The 
tooth was found on the farm of Mr. Abram Beadle, about north of Troy. 

PUBLIC IMPROVEMENTS. 

The account of these works does not properly belong to the purpose of 
this investigation, but as they depend largely upon the physical charac- 
ter of the country, it will not be out of place to speak of them. Refer- 
ence has already been made in these pages to the admirable system of 
graded and graveled roads, which connect all parts of. the county to- 
gether. The Miami and Erie canal passes through the county from north 
to south, near the right bank of the Miami River, and affords water-poweT 
for manufactories at Piqua, Troy, and Tippecanoe, and at some other 
points. At Piqua and at Troy there were in process ©f construction, at 
the time of my visit (1872), extensive works to make available the large 
water- privileges of the canal and river for manufacturing purposes. 
While the actual success of these enterprises remains to be seen, there 
seems to be no reasonable doubt in regard to it. If success does crown 
these efforts, the result will show itself in greatly increased prosperity in 
all the interests of the county. The urban population must already be, 
as compared with the rural, rather beyond the average of that in the 
agricultural counties. The town population of Miami county is dis- 
tributed among several prosperous cities and towns, instead of being col- 
lected into one larger city. To this report there is lacking the statistics 
of the cities as well as the figures of the comparative elevations of the 
various portions of the county, above the sea-level, or as compared with 
the Miami River, the canal, railroads, and ' the turnpike roads. I made 
several efforts to obtain these figures, but have failed. Those who have 
them, and have failed to furnish them, are responsible for the lack of full- 
ness of the report in this respect. 

BEDDED ROCK. 

Niagara. — There are three distinct geological formations exposed, in 
Miami county, below the Drift, belonging to era known as Silurian, 
The lower Silurian is seen at all exposures below the horizon of the base 
of the cliffs at Charlestown, and Col. Woodward's, at Tippecanoe. The rock 
composing the cliffs, the next to that just mentioned, is that known, in 
geology, as Clinto&, called, often in the county, sandstone. The cliffs at 
Ludlow Creek are in the same formation. Next above the Clinton, and 
the only remaining bedded rock in the county, is that known as Niag- 
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ara. The Niagara extends on a horizon throughout the county, from the 
upper parts of the abrupt cliffs mentioned, to the Drift above. The falls 
and bluffs on Greenville Creek, near Covington, are in the Niagara. 
The upper surface of the Niagara is made uneven by the wearing away 
Of portions of it by the action of the Drift period. When it was formed, 
it extended over the entire county in a bed of a thickness, no doubt, 
much greater than the thickest portion which remains. How much of 
its original thickness was abraded by Drift action, we have no means of 
ascertaining. But a small part remains of that which formerly existed. 
The water-courses have worn off both Niagara and Clinton. In some 
places all the Niagara is abraded, and the Clinton is the surface rock, 
as at all horizons below that of the top of the cliffs named as composed 
of Clinton. In other places the Niagara is but a few feet thick, as at 
the Piqua quarries. At Kerr's quarry, in the south, at those in Ludlow, 
Panther, and Greenville creeks, and at the lime-kilns, north of ClaytoB, 
the formation remains of considerable thickness. 

The fragments of the upper beds of Niagara which escaped the denud- 
ing effects of the Drift period, are of a soft, porous rock, highly fossilifer- 
Ous. This portion of the formation makes building lime of the best 
quality. At Brant, in the south, and at Clayton, in the north, exposures 
of this upper portion of th% system remain, and a large quantity of lime 
has been manufactured and commands the highest price in the market. 
Practically the quantity is sufficient for all demands likely to be made 
Upon it. The lack of transportation hinders the development of the re- 
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the whole, with the subjacent formation, I refer the reader to sections at 
the end of this article, showing the thickness of the stone at several of 
the best exposures in the county. 

The other exposures of the Niagara are those at the quarries at Coving- 
ington, and at Kerr's, and at Ellis', on Ludlow Creek. Good building stone 
is obtained at all of these. At Kerr's and Covington, fine blocks are ob- 
tained, containing very large and fine specimens of Pentamerus oblongus? 
trilobites of the species Calymene BlumenbacKi occur frequently here. The 
quarry of Mr. Ellis, on Ludlow Creek, not many feet above the upper 
pa^rt of the Clinton, contains stone in its lowest part approximating more 
nearly to that of the Piqua quarries than any observed in the other quar- 
ries. I am inclined to believe it may be of the same age, and that it 
really lies lower than the lowest beds quarried at Covington. 

Clinton Formation. — The horizon of this formation has been already 
indicated. Whether the Clinton rises somewhat to the north or not^ 
I had not the instruments to ascertain. A plane drawn through 
the upper portions of the cliffs at Charlestown, Col. Woodward's, Milton, 
Ludlow Creek/ and extending to the rock-bank of the Miami River, at 
Bogg's Mill, in the edge of Shelby county, would nearly show the upper 
limit of the Clinton. Whether this plane would be horizontal or not, 
remains to be ascertained. I shall mention the principal exposures of the 
Clinton. The cliffs referred to several times are in this formation ; the sec- 
tions given will show its thickness at the places named. The lime-kiln 
quarry of Mr. John Brown is in the Clinton. The lime burned at these 
kilns is very pure lime, strong, and valued highly by paper-makers, 
who make use of lime to soften the straw used in the manufacture of 
paper; at Mr. Rudell's, on the Tippecanoe and Carlisle road, and on the 
farm of Mr. J. H. Harter, north of Honey Creek, can be seen good expo- 
sures of the Clinton. On the roadside, at his gate, a very friable stone 
may be seen, called sandstone; it is of a reddish color, and may be easily 
crumbled in the hand. On this farm are cliffs of the Clinton about fifteen 
feet in altitude. * 

On the farm of the Messrs. Nooks th® Clinton has been quarried for 
their own use. Here a Syringopora coral was highly developed and some 
masses of Favitiella stelUta. The quarrying has been carried to a deptn of 
about fifteen feet, every where characteristic rock of this formation. 

The highest locality, in Lost Creek, where the shale underlying the 
Clinton can be seen, is in a ravine on Mr. John Lefevre's farm, below the 
old dam on the creek. 

In all exposures observed, the lower strata of the Clinton are of a 
coarse and sandy nature. The characteristic unevenness of the bedding 
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renders the quarrying of it difficult, and makes it necessary, before it 
can be used for masonry, to cut it on all sides. The lower strata are used 
for fire-stones and hearths, and endure the greatest heat of the ordinary 
fire-place, as lining stones, for many years. 

At Mr. S. D. Green's, one mile east of Lost Creek, the Clinton appears 
about twenty feet above the bed of the creek, and attains a thickness of 
some thirty feet on his farm. While the lower exposures are composed, 
in a large measure, of fragments of encrinites, the upper is made up of 
various species of corah At the highest exposure, on Mr. Green's farm, 
is a very good quality of stone for lime. Very fine specimens of 
Syringopofa can be obtained in the old quarry, as well as of Halysites. 

Between Troy and Piqua the new Troy hydraulic was cut for several 
hundred feet through the solid Clinton formation. Near this point the 
same stone may be seen exposed on the river bank. 

The lime-quarries, on the south of Piqua, are in the Clinton. The lime 
has nearly the same properties as that burned in Mr. Brown's quarries. 
Here the Clinton seems to be but a mass of fossils, mostly corals of the 
genera Stromatopora, Halysites, Favosites, and Syringopora. 

At the falls of Ludlow Creek, attempts were made to open a quarry, a 
few years ago, to obtain building stone, particularly of a fine quality. 
It is called the "marble quarry." The stone is of a good quality, 
crystalline, even-grained limestone, which takes a fine polish; but its 
hardness, and the frequent fractures and unevenness ot strata, made it 
unprofitable as a business operation. I have given enough instances of 
the occurrence of this stone. Any one observing with care the horizon 
of each formation, and the character of the stone, can readily decide as 
to any exposure where it belongs. 

The Blue Limestone of the Cincinnati Group .—I shall attempt to do nothing 
more than indicate the horizon of this group, and refer the reader to 
the volumes of these reports in which this formation is specially treated of. 

The Blue Limestone comes in below the base of the Clinton. In some 
places <heavy beds of shale intervene. It will be observed in the sections 
given, that various transitional strata exist between this formation and 
the next above. Whether these represent formations which are more 
distinctly developed in other localities, I do not undertake to decide. 

The Blue limestone may be regarded as practically, in this county, . 
coming in next below the Clinton. The Clinton is succeeded downwards 
by blue or red shales. These may be observed at the base of the Charles- 
town cliffs and then at Col. Woodward's. On the same line of cliffs, 
further south of the National road, the blue shale is manufactured into a 
good article of drain tile by Mr. Mark Allen. It is to be seen in the rail- 
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road cut north of Tippecanoe. On fche Stillwater, near Milton, the same 
shale is seen at the base of the cliff, and on the east of the river on the 
hill-side opposite. From the horizon of these localities, all below belongs 
to the Cincinnati group. All the streams below this horizon, cut 
through the upper strata of this group. The outcrop of the blue lime- 
stone must be looked for up all the streams, far enough above these 
localities to allow the rise to reach the horizon of the base of the cliffs. 

Section at Kerr's Quarry. 

■PT. 

Flinty courses overly ing Springfield stone, containing Pentamerus dblongus 

and characteristic corals - «- 20 

Niagara shales—covered . .*.. ... 25 

Clinton limestone — partially exposed . . . . . 53 

Cincinnati group - - - 40 

Level of Miami and Erie Canal. 

Section at Woodward's. 

Clinton limestone — top of cliff, near residence — corals abundant in upper 
beds.... - -... - 35 

Iron-stained limestone — firestone, called. " sandstone," 6-inch course, fine- 
grained - • - 

Light blue clay .. J diYiding strata between 5 

t lower and upper silurian „ 4 

Red shale. 

Blue shale, of Cincinnati group . „ 20 

Blue lime&tone, of Cincinnati group, in solid layers 15 

Level of Miami River. 

Falls at Milton. 

Clinton limestone, with characteristic fossils — Chcetetes, Favosites, Halysites, 
etc. — layers often iron-stained — encrinal 20 

Cincinnati group — blue shale and limestone, containing Orthis occidentalis, 
Orthis biforata, and other characteristic fossils „„.. 18 

Unsem at this locality....... 55 

Level of Stillwater River. 
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CHAPTER LXXVII. 

REPORT ON THE GEOLOGY OP LOGAN COUNTY, 



BY FRANKLIN O. HILL. 



SITUATION AND AREA, 

Logan county lies just north of the middle of the western half of the 
State, and is bounded on the north by Auglaize and Hardin counties, on 
the east by Union, on the south by Champaign, and on the west by 
Shelby and Auglaize. Its boundaries are chiefly section lines, and its 
general form is that of a rectangle, about twenty-four and one-half miles 
long, east and west, by eighteen and a half miles north and south, and its 
area is about four hundred and fifty : three square miles, or two hundred 
and ninety thousand acres. 

NATURAL DRAINAGE. 

The boundary lines of the county are all nearly level, and hold an ele- 
vation of between one thousand and twelve hundred feet above tide- 
water, falling where the Miami River goes out on the west to about nine 
hundred and seventy-five feet, but the center has been upheaved until 
the summit, on John W. Hogue's farm, one and one-half miles east of 
Bellefontaine, has reached the height of one thousand five hundred and 
forty feet, which equals one thousand one hundred and eight feet above 
low- water at Cincinnati, and nine hundred and seventy-five feet above 
Lake Erie, and is the highest point yet measured in Ohio. 

Thus the general form of the county is that of a flat cone, about five 
hundred feet in height. 

This cone has been cleft from north to south to the depth of some three 
hundred feet by the valley of Mad River, leaving a summit on the east, 
at Wickersham's Corners (called " Jerusalem " on the county map) only 
twenty-five feet lower than the one on Hogue's farm. 

The waters falling on Hogue's summit, and flowing through the streets 
of Bellefontaine, as " Possum Run," fall into Blue Jacket, thence into 
Buckinjehala, and so into the great Miami, whence they are taken, at 
Port Jefferson, into the Summit-level of the Miami canal, and these are 
divided, part flowing southward into the Ohio and the Mexican Gulf, 
and part going northward to Lake Erie and the St. Lawrence. 
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The main body of the Central valley is drained by Mad River, flowing 
southward, while the waters of the extreme northern part flow through 
Rush Creek into the Scioto, which also receives, through Mill Creek and 
the Darby's, the drainage of the eastern edge of the county. 

The Great Miami, rising in the southern part of Hardin county, flows 
southwardly through the western half of Logan until within two and 
one-half miles of the southern boundary, and then suddenly turning to 
the west by north flows out into Shelby county. 

Scattered over the surface of the county are numerous small lakes, or 
ponds, as Rush Creek Lake, Silver, Black, Dokes, Twin Lakes, etc. 

Several of these ponds are valuable for their ice-crop, and some furnish 
considerable numbers of fish. One, the Indian Lake, in Stokes and Rich- 
land townships, is now included in the Lewistown Reservoir, which was 
designed to collect and hold in reserve the rainfall of that region for the 
benefit of the State canals. 

Although the center has been upheaved and split in two, and time 
and the elements have fashioned the fissure into the lovely valley of 
Mad River, heading in some rugged, rocky ravines south of Wiekersham's 
Corners, yet the general surface of the county is so level, or modulates so 
gently, and the rocks are so well covered by the gravel and clays of the 
drift that the untillable land, if all collected into a body, would scarcely 
cover one section. The very summits are wheat-fields, and, though now, 
in the wet beech woods of Bokes Creek and Stokes townships, the first 
clearings are being made, and log-cabins built, it will be but a very few 
years until the whole county is brought under the plow. 

SOIL AND TIMBER. 

The soil is almost entirely derived from the drift-gravel and clays. 
Although much of it is at first wet and heavy, yet, under proper drain- 
age and tillage, it proves rich and generous. 

In the valleys of the Miami and Mad Rivers, oaks and hickories pre- 
vail, but on the higher lands sugar-maples take their place, mixed with, 
and, on the flat clay lands, overpowered and driven out by, the beech. 
Tulip, or, as it is often called, poplar or white wood (Liriodendron tulipi- 
jfera), elm, ash, sycamore, basswood, dogwood, sassafras, and other trees are 
found in large numbers, but oaks and hickories, sugar, and beech largely 
prevail and give character to the forests. 

At no time of the year is this so apparent as in the early spring, when, 
in passing from an oak region to a maple one, as in going from West 
Liberty to Zanesfield, points of view may be chosen so that the landscape 
on one side will appear bleak and bare as midwinter, while on the other 
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the Mils are clothed with the verdure of June, and the dividing line® 
will be as sharp and well-defined as if the .woods had been laid out and 
planted by the art of the landscape gardener. 

GEOLOGICAL STKUCTUBE, 

Although the entire surface of the county is covered deep in drift, or 
its derivatives, yet the upheaval of the center exposes three formations 
of rock, and there is good reason to suppose that a fourth would be visible 
but for the immense deposits of gravel in the Miami Valley. These for- 
mations arc Huron shale or black slate, shown in the hills about the 
heads of Mad River, the Corniferous limestone, best seen in the Belle- 
fontaine, Macachack and Middleburg quarries, and the water-lime rock,, 
exposed in one place on the Machachack, and in numerous ones in the 
neighborhood of Belle Centre and North wood, while it is the Niagara 
that is supposed to lie under the drift in Miami Valley. 

The Huron Shale, lying highest, and being from its soft, laminated 
structure most subject to the wear of the elements, has been cut down 
by frost and water until only two irregular islands are left, where out- 
lines are shown, approximately, on the map. 

The smaller of these islands, lying directly east of Rellefontaine, in 
Rush Creek, Lake, and Jefferson townships, is the last outlier of its for- 
mation east of the anticlinal axis of the State, or rather, it is directly 
on the crown of the arch. Its northern end is hidden under the Drift,, 
but must lie some where near Harper, and the southern is found about 
three miles south-west of Zanesfield, where a deep cut was begun through 
it some years since on the line of the Delaware Railroad, giving a length 
of about nine miles, with an average width of some two and one-half of 
three miles. 

The second and larger island lies east of Zanesfield and West Liberty ? 
and underlies Pickreltown and Wickersham's Corners,, in Rush Creek,, 
Jefferson, Perry, Monroe, and Zxine townships, with a spur extending 
into the northern edge of Champaign county. It is about twelve miles* 
long by three wide^ and within its limits are to be found the finest and 
most characteristic exposures. 

The thickness of the slate on the line of section A B is 110 feet under 
the western or Hogue^s summit, by actual measurement with the level,, 
and 136 feet, by careful barometrical estimate, under Wickersham's 
Corners. 

Immediately below these Huron Shale islands lies one large island of 
Corniferous limestone, which can be traced through Rush Creek, Jeffer- 
son, Perry, Zane, Monroe, Liberty, Lake, Harrison^ and McArthur town- 
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ships. Its thickness is probably between sixty and one hundred feet, 
but no where in the county have both top and bottom been exposed at 
the same place, and the records kept of borings are so imperfect as to be 
worthless. The largest quarries are those of Messrs. Scarf, at Beilefon- 
taine, of General A. S. Piatt, on the Makachack, in Monroe township, 
and Mr. J. B. Sharpe, at Middleburg. Messrs. Scarf's quarry has been 
worked for a depth of over twenty feet, chiefly for lime, one thousand 
bushels of which are produced by twenty- five cords of wood. The pro- 
duct is of good quality and color, but difficult to ship, on account of the 
rapidity with which it air-slacks, only three or four days being required 
to reduce it 

Some courses show hydraulic qualities, but no systematic experiments 
tiave been made with it, nor could any estimate be had of the amount 
of business done. 

General Piatt's quarry has been worked to about the same depth, and 
.the lime produced by the same expenditure of fuel, and of perhaps 
rather better quality. The building stone has been all consumed in the 
neighborhood. It is capable of being worked to fine effect, as the 4 
General's own mansion abundantly testifies. Mr. Sharpens quarry, at 
Middleburg, has been worked to about the same depth as the others, but 
with more system., and exposes the rock better. The section may be 
described as—. 

FEET. 

Covering of Drift .=.........„......„ ........... „„...,.„... 2 

1st course, much broken . . . 6 

2d " solid ... „ ......„......-...........„...„_.„. ... ' 4 

Ocherous seam. 

3d course, firm, thin layers...-..-... ........... 3 

4th " solid 4 

5th " ' " .. . ... 6 

23 
Numerous small quarries have been opened all around the edges of the 
Island, both for stone and for lime, but they are only worked occasionally 
jand for local purposes. 

The geological scale of the State calls for a bed of Oriskany Sandstone 
under the Corniferous, and of Hamilton above it, but there are no traces 
of either to be found in Logan county. . Dr. Newberry (Vol. I., p. 141) 
speaks of Oriskany Sandstone at West Liberty, but this is most probably 
a mistake. In General Piatt's quarry, on the Makachack-, a bed of fine 
sandstone exists, that has been quarried and reduced to sand for plaster- 
ing, with excellent success, but it is only a local deposit in the upper layers 
of the Corniferous, fifty- five feet above the top of the Helderberg, in the 
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same field. These small sandstone deposits are quite common in that 
neighborhood, and, in fact, the whole appearance of the rocks is so sandy 
that Mr. George G. Shumard reported the following section in the pros- 
pectus of the "Logan and Champaign Petroleum Company," in 1865: 

FEET. 

1. Drift, gravel, and bowlders of sienite, gneiss, red feldspar, hornblende 

and mica schist, quartz, grindstone, etc 20 

% Biack and dark-brown bituminous slate . ... 40 

3. Hard, fine-grained, light-gray sUicious sandstone (as far as exposed) 3 

4. Black and dark-brown bituminous slate ..... 60 

5. Hard, light-blue, fine-grained, silicious sandstone 4 

6. Black and dark-brown bituminous slate, containing large septarian seg- 

regations and nodules of iron pyrites , . 150 

7. Hard, light-gray, ealcareo-siliGious sandstone, thickness as far as exposed. 20 

277 

Mr. J. M. Xnskeep, who worked the drill for the said company, reports 
the section obtained on B. E wing's land, in southern part of Monroe 
township, as follows : 

FEET. 

Slate ........ - 6 

Flint .- .- 5 

Sandstone - -- .....-..„._. 639 

Red slate - "- ...' 12 

Blue limestone o...„-...o-»..--.i -o 43 

705 
At that point patience, hope, and funds failed, and the project was 
abandoned. It is much to be regretted that a more careful or more skill- 
ful record was not kept of this boring. The "flint 5 feet" evidently was 
the upper course of the Corniferous, but it is difficult to understand what 
could be included in "639 feet of sandstone." Mr. Shumard's second, 
third, and fourth divisions evidently refer to the Huron shale, and his 
fifth to the upper courses of the Corniferous, but his sixth and seventh 
would seem to be purely imaginary or very much confused. 

There are traditions of a former sandstone quarry on the hill top east 
of Zanesfield, from which the neighborhood was supplied with grind- 
stones, and some still hope that it will be rediscovered. But. Dr. B. S. 
Brown, of Bellefontaine, whose retentive memory carries the treasures 
of nearly three-quarters of a century of close observation, dissipates this 
hope and vindicates geology by remembering how the ancient mason 
hewed his grindstones from an immense (Waverly) sandstone bowlder, 
and split his millstones from granitic ones. There is now another Jarge 
mass of Waverly sandstone lying on the side of a slate valley on Mack- 
achaek, half buried in gravel and the debris of slate, and it has been 
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proposed to open a quarry in it. Doubtlees it will yield fine blocks of 
beautiful stone, but as soon as fairly opened the quarry will fail from 
exhaustion. 

The Oriskany sandstone should be dropped from the Logan county scale. 

Below the Corniferous lies the great sheet of Helderberg or water-lime, 
the lowest formation yet seen in the county. It has been worked on 
General A. S. Piatt's land on the Mackachack, and at North wood, Hunts- 
ville, Richland, and Belle Centre. At the latter point is Anderson's 
quarry, probably the best and largest in the county. Much of the stone 
in this quarry is in thin and smooth courses, and makes excellent flag- 
ging. The yield of stone is stated at about 1,000 perches annually, worth 
$1.25 per perch in Belle Centre. Some of it is shipped on the Sandusky 
Railroad, but local demand consumes the greater part of it and all of the 
lime burned. 

At the depth of fifteen feet a course is reached that is of so little value 
that it is avoided. As there is only two feet of "stripping," it is easier 
to extend the work sideways than downward. 

The conformation of the surface of Logan county indicates that under 
Miami, Pleasant, and Bloornfield townships perhaps the Helderberg stone 
has been scoured off, and that, were the masses of drift penetrated, the 
first fixed rock found would be the Niagara, But the highest point where 
the Niagara has been worked is Tremont, in Clarke county, and the loca- 
tion of that formation on the Logan county map is a matter of pure con- 
jecture. 

MATERIAL RESOURCES. 

The chief source of wealth in Logan county must ever be its agriculture, 
for which the valleys of Miami and Mad River are especially adapted, 
while even the hilliest townships are by no means barren. 
H The rocks yield building stone in sufficient quantities for all local 
demands, although peculiar circumstances and a freak of fashion at pres- 
ent bring stone from distant counties for the more important structures, 
and they can supply lime for building or farming purposes in such quan- 
tities and at such prices as to defy competition from abroad. 

The islands of Huron shale are, perhaps, capable of supplying hydraulic 
lime, though at present entirely unused. 

Beds of clay exist in every township, suitable for brick, tile, and coarser 
pottery, and are now worked to some extent. At East Liberty, Lewis- 
town, Rushsylvania, and other points are good tile works, fully equal to 
the local demand. 

Underlying the marsh, at the head of Rush Creek Lake, is an immense 
deposit of white shell marl, that would be of great value to the poorer 
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lands of the hills, and doubtless similar beds exist in other parts of the 
county. 

The vast beds of gravel scattered oyer most of the townships will 
furnish metal for extending the good roads, now common in the older 
districts, to every farm in the county. 

In conclusion, I desire to express my acknowledgments to the many citi- 
zens of the county who aided me in the prosecution of my work. There 
are a few that rendered such service as to deserve special mention here. 
Among them may be named Gen. A. S. Piatt, of Monroe township, Dr. J. 
A. Doran, of Rushsylvania, and Mr. W. Barringer, of Bellefontaine. 

The following interesting statement in regard to the Archaeology of Logan county will 
here find appropriate place. The coJlections referred to are now in the cabinet of the 
Ohio Agricultural and Mechanical College at Columbus : E. O. 

Prof. ' J TON", Assistant Geologist : 

Sir: In accordance with your instructions I secured "all the stone relics possible," 
during my stay in Logan county, and herewith transmit them to your care. Of the 
whole number, one hundred and two pieces, only one was found by myself, the others 
being presented by various individuals throughout the county. For more than half of 
them the Survey is indebted to Dr. J. A. Doran, of Rushsylvania. 

• It is almost impossible to describe these relics without drawings, nor is it easy to 
classify them, as the dividing lines between axes, hatchets, and hammers, and between 
arrow and spear-heads, etc., are by no means sharp and clear. They may, however, be 
roughly divided as follows : 

Grooved axes - - -- 11 

Ungrooved axes ".......-- ---- 12 

Hammers - 

Spear and arrow-heads - - 44 

Pestles - .- 7 

Rolling-pin - - - 1 

Grindstone ..„ 1 

Slate ornaments (?) - „ 9 ■ 

Flint fragments > ----- 14 

102 
By far the finest and best among the axes is the large one of polished black gneiss, 
presented by Mrs. J. Fry, of Washington township. It measures seven inches by four, 
with a cutting edge two and five -eighths inches long, and for symmetry of form and finish 
of workmanship will rank with the best of its kind, though not with the largest. It 
weighs but five pounds; while Dr. H. H. Hill, of Cincinnati, has one weighing fourteen, 
and we have an account of one weighing eighteen pounds. The next in point of size is an 
axe of pale bluish slate, as remarkable for eccentricity of shape as the other for symmetry. 
Cut obliquely to the stratification of the stone, its edge is thrown to one side as if for 
"hewing to line," and the body is curiously twisted, so that the edge makes quite a de- 
cided angle with the poll, as it to produce the effect of the bent helve of the broad-axe. 
But this is probably accidentaLrather than intentional, and is due either to defects o 
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the stone or unskillfulness of the maker. This axe was donated by Mr. R. Reid, of Lew- 
istown. 

The other axes are as variable in size and shape as in material. Some have cutting 
edges, others are sharpened to points, and others still are blunted until there is almost 
no distinction to be made between them and the " hammers," which are simply ovate 
stones with shallow grooves cut around them. The term "ungrooved axe," though con- 
stantly met with in print, is not offceu used by the people. Their ideas of an axe imply 
a handle passing through or lashed to the head. But the relics from the Swiss Lake 
dwellings show axes passing through their helves. A knotted club has a hole mortised 
through its heavy end, into which the upper part of an ungrooved axe is fitted, and as 
every blow on the edge serves to drive the axe more firmly into its handle, the imple- 
ment or weapon must have been a very efficient one. The term u skinner," usually ap- 
plied to these axes, is probably a misnomer. 

The most noticeable of the arrow heads is the large tlat one,' made of flint, that re- 
sembles moss agate. It measures four and three-fourths inches by two and one- eighth, 
and is about one-fourth of an inch in thickness. Its size and regular shape make it con- 
spicuous in the collection, but its fall beauty can not be seen until it is held up against 
a strong light. 

The arrow head of blue and white flint is also worth notice. It measures four inches 
by one and five-eighths, and is very regularly formed, while the edges are sharp and 
beautifully serrated with notches of about one-twelfth of an inch long. It must have 
been a very efficient weapon, capable of giving severe wounds. 

The fine black spear head was presented by Professor Wright, of Rushsylvania. Un- 
fortunately it was broken into three pieces, and the middle one, about one inch in length, 
was lost. When entire, it measured six inches in length. 

The seven pestles, or mullers, show as many different forms, all well adapted to their 
purpose, which was, doubtless, to grind grain. 

The stone described as a " rolling pin," for want of a better name, is, perhaps, the poor- 
est specimen in the collection, and the one most liable to be distrusted. Made of a mi- 
caceous and crumbling stone, it seems scarcely fit for any use. Its length is nine and 
three-fourths inches, and its diameter varies from one and one-fourth to one and one-half 
inches, its general shape being that of a cylinder with rounded ends. 

It is by no means clear to me for what purpose the mass of brown sandstone, which I 
have called " grindstone," was intended. In shape, it rudely approaches the ordinary 
grindstone, having a diameter of about six inches and a thickness of three. On each of 
its flat sides are two confluent hemispherical cavities of about one and one-half inches 
in diameter. The two pairs of cavities happen to be placed at right angles with each 
other, though probably by accident. Dr. H. H. Hill, of Cincinnati, has several similar 
stones in his collection, and suggests that they were possibly used to round the ends of 
horn and bone implements. This stone, with several others, was presented by Mr. Wm. 
Barringer, of Belief ontaine, who dug it up in that town. 

The nine "slate ornaments" differ entirely in shape and workmanship from the other 
relics, and seem to have been made by a different race of men. I have called them orna- 
ments because unable to imagine any use to which they could be applied, and yet they 
seem equally foreign to our ideas of decoration. Four of them are simply oblong slabs, 
of about four inches in length by two in breadth, and one-fourth of an inch in thickness, 
pierced with one or two holes each. 

One is apparently intended to be suspended by one end, as shown by the position of 
the hole. The other end is shaped somewhat like an arrow-head. Its length is five 
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inches, breadth one and a half, and thickness five-sixteenth. Possibly it was a Phallus. 
A sixth piece is almost semi-circular, being about five inches by two and a half. It 
seems to be half of the original instrument, which must have had the form of an ancient 
doubl>edged battle-ax. The break has been through the eye, which was bored very 
truly, the hole being about two inches long by half an inch in diameter. 

The other bored fragment is too small fco warrant much conjecture as to iijs shape or 
use. 

All these pieces are of light-colored slates, but the remaining two are darker, and are 
of very peculiar shapes. 

One might be described as a Spanish saddle with the skirts cut off. It measures three 
and three-eighths inches by one and a half inches high. At each end a hole is bored 
through the lower edge, as if for crupper and holster strap. 

The other piece is not quite so stout, but the pommel has been extended forward, 
until it is as long as the body, and the end is turned downwards as if in rude imitation 
of an animal's head. The same holes occur as in the last piece. This piece measures 
four and three-quarter inches by two and a quarter. A cross section through any part 
of either of these "saddles" will resemble the diagram of a spherical equilateral triangle. 
These forms are not very uncommon in collections, although I have not found any sug- 
gestion as to their use or meaning. As many specimens have a raised circle on either 
side of the "head," as if to represent eyes, the idea may have been derived from some 
animal. 

This collection must, by no means, be supposed to have exhausted Logan county. No 
doubt great numbers of the relics are still scattered there, and were it generally known 
that you propose to keep the collection displayed by itself in the Agricultural College 
museum, the number of specimens would be largely increased by donations. 

Respectfully, 

Franklin C. Hill. 

Geological Museum of College of New Jersey, 
Princeton, N. J., May 1, 1876. 



CHAPTER LXXVIII. 

REPORT ON THE GEOLOGY OP CHAMPAIGN COUNTY. 



BY FRANKLIN C. HILL. 



SITUATION AND AREA. 

Champaign county lies south of the middle of the western half of the 
State, and is bounded, on the north, by Logan and Union counties ; on the 
east, by Union and Madison ; south, by Clarke, and west, by Miami and 
Shelby counties. Its boundaries are mostly the section lines, and its 
general shape is that of a rectangle, of about twenty-three miles in 
length, east and west, by an average width of fifteen and a half miles, 
north and south, including an area of about 356J square miles, or 228,160 
acres. 

The name, "Champaign," admirably expresses the character of the 
country ; for, although in a few places a little hilly, as a whole, the sur- 
face is very level, and made up of plains. 

DRAINAGE. 

Although a small part of the eascern edge of the county drains into 
the tributaries of the Scioto, and the waters of a still narrower strip on 
the west flow into small branches of the Great Miami, by far the greater 
part of the county is drained by the Mad River. 

The main stream of Mad River, rising among the slate hills of Logan 
county, crosses the north Line of Champaign, at a point about one-third 
of a mile west of the middle, flows in an almost straight course south- 
ward, and leaves the county at a point about two miles farther west. 

Mackachack Creek, escaping from Logan county, about a mile east of 
Mad River, flows almost parallel to it for several miles, making its junc- 
tion about a mile below the north line of Concord township ; and King's 
Creek comes in, from the north-eastern townships, about two miles farther 
southward, and about one and a half miles north of the middle of the 
county. 

These streams, rising in the highest and most rocky parts of Logan 
and Champaign counties, and fed by unfailing springs, are strong, con- 
stant, and rapid, furnishing many good mill sites. 
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South of King's Creek, Mad River receives no large branches from the 
east, in Champaign county, the greater part of the south-eastern town- 
ships draining into Buck Creek, which, rising in Madison county, flows 
across the corner of Champaign into Clarke county. 

From the west, the Mad River receives three large tributaries — Glady, 
Muddy, and Nettle creeks—though the latter is really two streams, 
Spring Creek joining it only a short distance above its mouth. 

Each of these creeks has innumerable branches, which cover Harrison 
Concord, and Mad River townships with a net-work of small streams. 

Storms, and Blacksnake creeks flow into Clarke county, before reach- 
ing Mad River. 

SURFACE FEATURES. 

A glance at the map will show the different character of the surface 
on the east of Mad River, and on the west of that stream. On the east, 
the long branchless streams mark prairie lands^ below, with narrow val- 
leys above, and springs flowing from under the hills, while on the west, 
the multitude of small, crooked streams shows the swampy nature of the 
country. 

It is in these swamps, lying on deep beds of clear gravel, that Mad 
River finds those stores of bright water that keep up the force of her 
wild stream in the driest seasons. But the valuable timber, and rich 
soil of these swamps, are tempting the owners to clear and drain, and in 
a few years the whole character of the surface will be changed. 

In this liberally watered region, wells are sunk only deep enough to 
reach the clear gravel below the level of the river, where a full supply of 
water is obtained. Hence, there is among the people no knowledge of 
the underlying rock. In fact, there seems to be but one place west of 
Kingston, where stone has been found in position. In the south-west 
quarter of section fifteen, Jackson township, a quarry was worked some 
forty years ago, but it has not lately been used. 

The general form of the surface of the county is that of a broad, shal- 
low trough, lying north and south, Mad River running through the mid- 
dle, and draining the main body of the land, while the edges shed their 
waters eastward to the Scioto, and Westward to the Miami River. 

The highest and roughest lands are in the north-east corner, in Rush 
and Wayne townships. The south-east is largely made up of prairie, 
and the Western edge is composed of table-lands, deeply cut by the trib- 
utaries of Mad and Miami rivers. 

SOIL AND TIMBER. 

On the higher lands, the soil consists of drift, clays, and gravel, while, 
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in the bottoms, the gravel is buried deep, under alluvium and peaty 
matter. 

Every township has beds of clay, valuable for brick and tile-making ; 
and considerable quantities of those articles are made for local use. 

Tile-works are in operation at several points — as Woodstock, St. Paris, 
and Addison. 

On the higher lands, sugar, and beech trees flourish well, while the 
central part is more occupied by oak and hickory. Elm, poplar, and 
many other kinds, exist in considerable numbers, but the four genera 
mentioned, give character to the forest, and are typical of it. 

In the north-western townships, there were, until lately, large num- 
bers of poplar trees (Liriodendron), but they have now been almost exter- 
minated. 

In the south-eastern part of Mad River township is a large tract known 
as u Cedar Swamp," from the fine growth of white cedar, or arbor vitse, 
covering it. Being too wet for the pasturage of either swine or cattle, 
its peculiar flora throve unmolested, and made the place a favorite resort 
for botanists. But the cedars are being rapidly felled, and the swamp 
drained, and in a few years will disappear entirely. 

The white cedar (Thuja occidentalis) of the swamps, and the red cedar 
(juniperus Virginiana) of the hills, are the only conifers native to the 
county. 

GEOLOGICAL STRUCTURE. 

The Drift overlies the whole county, excepting those low lands where 
its own waste and the swamp growth have covered it with alluvial soil. 
The highest rock formation, only seen in small parts of two townships, 
the north-east corner of Salem and the north-west corner of Wayne, is 
the Huron shale or black slate. The larger shale island of Logan county 
sends this spur down into Champaign. Under the shale the Corniferous 
limestone is exposed in a few places in the same townships, and though 
it has only been quarried in a very small way, for local purposes, it 
would doubtless prove valuable if more thoroughly worked. 

Southward and westward the Helderberg, or water-lime rock, has been 
opened in numerous places, though but one quarry, Mr. McCoursey's, in 
section 2, Salem township,, is now worked to any extent. It was from 
this quarry that most of the building-stone of Urbana was taken, and 
much of it was used for flagging, until the better stone of Berea super- 
seded it. The numerous " sun cracks " in the Champaign county stone 
interfere with its use as flagging. 

The only quarry west of Mad River is in the center of Jackson town- 
ship, but it has not been worked for years. The fragments of this rock 
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winch are obtainable now, have every appearance of Helderberg, and its 
presence there argues that under the higher lands between Mad and 
Miami Rivers that formation still remains, although it was probably 
eroded in the valley of Mad River by the Drift, and the Niagara exposed. 
The most northern exposure of the Niagara is at Tremont, in Clarke 
county, but the conformation of the surface warrants this supposition. 

The gravel in the hills and under the meadows is composed of almost 
every variety of rock, the limestones largely predominating, but the sur- 
face bowlders are almost entirely granitic, and have evidently come from 
a different source and by different means. 

The dividing ridge between Mad and Miami Rivers, in Adams town- 
ship, and running up to Quincy, in Logan county, is especially well pro- 
vided with these granitic bowlders, and their angular shapes seem to 
show that they have been subjected to very little rolling; were wrenched 
from their places by frost, and transported by ice. 

MATERIAL RESOURCES. 

The one great source of wealth in Champaign county is, and must ever 
be, her unsurpassed farming lands. Nowhere east of the Prairie State 
can such broad expanses of meadow be found, and even Illinois can not 
furnish richer soils, while in the important matter of water-supply few 
places can compete with her. Her springs and streams are clear and 
strong, and her wells unfailing. Whether she uses her vast fields for 
pasture or for tillage, their capacity for producing wealth is unbounded. 
At present there seems to be a tendency to enlarge farms and devote 
them to grazing rather than to tillage. Whether this is wise and profit- 
able, is a question for the political economist, and for time. Certainly 
the fear that many entertain, that this course will diminish population, 
seems to be justified by facts, the census returns showing that the popu- 
lation only increased by 1,490 from 1860 to 1870, while in the previous 
ten years the increase was 2,916, and between 1840 and 1850 the growth 
was 3,061. 

In stone, the county is not rich, though her wealth in that direction is 
not fully developed. The Corniferous limestone of the north-eastern 
townships has scarcely been touched, and very few of the Helderberg 
quarries have been worked to any extent, and though, the quality of 
stone yet found there is not such as to justify the hope of any extensive 
commerce, yet there is no doubt that all local demands can easily be met, 
both for building stone and for lime. 

Of clay, the supply is large and well distributed, and the quality is 
good enough for brick, drain-tile, and the commoner wares. Probably with 
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skilled labor much better results could be attained, but at present the 
number of potteries is very small, and the product unimportant. 

In many of the swampy valleys quantities of marl are found, which, 
when burned, yield excellent lime. 

The large deposits of gravel distributed through the county insure a 
perfect system of good roads within a few years. 



CHAPTER LXXIX. 

REPORT OF THE GEOLOGY OP DARKE f OUNTY. 



BY A. C. LINDEMUTH. 



I. SITUATION, AREA, ETC. 

Darke county lies in the extreme western part of the State, a little 
south of the centre, adjoining Indiana on the west, bounded by Mercer 
county on the north, by Preble on the south, and on the east by Shelby 
and Miami. It is nearly rectangular in form, and embraces an area of 
376,390 acres; 203,782 of which are cultivated land, and the remaining 
172,608 acres are uncultivated or woodland. 

II. TOPOGRAPHY. 

Geologically speaking, this county is situated upon the western termi- 
nus of the great divide, lying rather upon its southern slope; hence is 
properly reckoned, both as to its physical and political position, as belong- 
ing to Southern Ohio. The summit ridge enters the county in the north- 
eastern part, bearing south-west through the northern part of Patterson 
township, through the southern parts of Wabash and Allen, and passing 
out near the middle of Jackson township. This, at once, affords an idea 
of the general topography of the county as regards the dip of the land 
and the configurations due to water agencies; to which might also be 
added much other information derivable by analogy from similarly situ- 
ated-counties, of the contour or surface features due to other erosive and 
accumulative agents. 

The numerous springs which occur along this water-shed, as well as 
the surface streams, would naturally give rise to many avenues of drain- 
age ; but, owing to the proximity of their origin, could certainly not at- 
tain to any considerable magnitude within the limits of the county. The 
natural system of drainage, nevertheless, is by no means an imperfect 
one. Greenville Creek, the largest of the streams, takes its rise in the 
northern water-shed, a little without the county. Following the general 
slope of the country, it flows south-east in an almost uninterrupted course, 
until coming in contact with the large kame upon which Greenville is 
situated, flows around it in a north-easterly direction, and then, with 
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many windings, flows directly eastward to its junction with Stillwater 
in Miami county. It receives its principal, in fact, all of its tributaries, 
from the south, being hugged close on the north by a somewhat promi- 
nent highland, which throws all the streams occurring on its surface into 
the valley of the Stillwater. This, with Painter's Creek, which drains 
the region immediately south of the former, constitute one system. There 
are evidently four; though rather insignificant, they are very distinct 
and noticeable. 

Stillwater Creek has its origin in the northern part ot the county, in 
the summit ridge, and occupies the shallow valley between the divide 
and the highland, separating it from Greenville Creek. Like the latter, 
it takes an easterly direction, following the natural bent of the surface. 
Its principal nourishing streams arise in the same clayey drift deposits 
of the divide. This, which may be regarded as the second system in im- 
portance, and the Greenville system just described, it may not be out of 
place to notice, drain a region of extreme fertility. Though a score or 
more years ago the great " Spread of the Stillwater " was anything but 
an inviting agricultural district, by a little artificial drainage and enlarg- 
ing of the natural capacities of the streams, it now includes some of the 
richest and most productive farms in the county. 

Upon the northern slope of the divide rise the Mississinawa and 
Wabash. These, which a little farther east would be thrown into Lake 
Erie, are reflected, as described by Professor Winchell, by Wabash Ridge, 
and directed westward into Indiana. However, but little territory is* 
drained by these streams in this county, being but the beginning of a. ; „ 
narrow gentle valley, which expands into a broad fertile tract in North,* 
eastern and Central Indiana. The Wabash, which at first flows south-- 
east, as if attempting to cross tbe summit ridge, probably marks the 
course of one of the ancient breaks or gaps that discharged its waters 
and floating icebergs into the valley of the Stillwater. In the extreme ■ 
south, and indicating a different declivity from the rest, originate Miller's 
Creek, Twin Creek, Whitewater, and several other streams of lesser im- 
portance. 

All of the streams flow in comparatively shallow and modern basins, 
the banks of Greenville Creek nowhere exceeding twenty or thirty feet , 
in height. However, there are several exceptions in this respect, together 
with several important topographical features, which will be spoken of 
under the head of the Drift. 

The general surface of the county is for the most part flat, being almost 
a uniform slope south-east and north-west from the summit line. Conse- 
quently, no marked topographical features meet the eye, and only escapes 
32 
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being monotonous by the shallow basins of the Stillwater and Green- 
ville Creeks, the frequent picturesque kames, and such other variations 
as are due to local causes. Occasionally, however, striking evidences are 
observed upon the underlying rocks of a wonderful erosive power, but, 
being covered on an average of probably one hundred feet of drift, little 
of the truth is manifest upon the surface contour of the country. It is 
true, the southern part of the county is in many places undulating and 
hilly, but it is evidently the result of the last submergence, and such 
agencies as are now at work all over the State. 

Contrary to what one would at first suppose, the summit ridge nowhere 
presents a prominent and rugged outline. Being subjected to the denud- 
ing and erosive influences of past ages, it has become a broad, rounded belt 
of high land. Its varied alkaline clays have been distributed over the 
low, moLvt lands of the Stillwater and Wabash, supplying the black, 
loamy soil with many of the necessary elements of productiveness, and 
ameliorating the former irregularities of the country. Yet it still stands, 
marking the southermost shores of the northern lakes, a prominent fea- 
ture in the topography of the State. 

The highest land, manifestly, is found in the north-western part of the 
county, about the region of the divide. The highest altitude accurately 
known is a little north of Union City, being six hundred and sixty-five 
feet above low-water mark in the Ohio River at Cincinnati. On the 
summit ridge between Stillwater and the Wabash, the land has an eleva- 
tion of six hundred and thirty-five feet above the same point. The 
county line between Mercer county and Darke is six hundred and thirty- 
four ft et, though there are other points about this locality which possibly 
attain an altitude of seven hundred feet. At Greenville we descend to 
about five hundred and ninety feet; andstill farther south, at the county 
line between Darke and Preble, in Harrison township, we descend to five 
hundred and fifty one feet. Ithaca, in Twin township, has an elevation 
of five hundred and fifty-seven feet above the Ohio. But the lowest land 
is probably to be found along the bottom of Greenville Creek, in Adams 
township, where five hundred and twenty feet marks the altitude, and 
five hundred and forty feet the elevation of the neighboring bluffs or 
kames. The Ohio River being one hundred and thirty-three feet lower 
than Lake Erie, these elevations must be lessened by that amount 
when compared with surface level of the lake. This would make 
the highest land about five hundred and sixty-seven feet above Lake Erie, 
or about one thousand one hundred and thirty-two feet above the level of 
the sea. 

In regarding the surface features, it is noticeable that but one remnant 
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of those ancient lakelets, abounding so numerously upon the water-shed 
in several of the counties farther east, remains here, namely, that which 
is known as "Black Swamp. 7 ' It is situated in the north-eastern part of 
the county, and is fast becoming, through artificial drainage and vast 
accumulations of organic matter, what all will ultimately terminate in — - 
a great bog. 

Several peat bogs of considerable area exist isa different portions of th« 
county, which will receive more special attention in speaking of the soiL 
But of one, however, showing their peculiar character, it might be well 
to give a brief history here. Many years ago, in the construction of the 
Cleveland, Columbus, Cincinnati and Indianapolis Railroad in the 
northern part of the county, the route of the railroad necessitated 
the running over of one of these peat bogs. To the apparently dry loam 
or peat, with its dense growth of vegetation, was added sufficient gravel 
and other material to complete the bed of the road, and in due time the 
track laid and used. But one morning, not long after, as the train came 
along, a great break was espied; the track had evidently disappeared, 
and upon investigation the truth was revealed. The track, instead of 
crossing over a dry peat bog, was the rather crossing over a hidden lake. 
Vast quantities of mosses and aquatic plants, together with branches, 
trunks of trees, and other dSris? had collected until they had formed, as 
it were, a super- aquatic soil of several feet in thickness, and of such a re- 
markable density and buoyancy as to support, for a time, the weight of a 
train. Some idea may be obtained from this incident of the vast accumu- 
lations of organic matter that have been and are now going on to produce 
these peat bogs. No wonder, too, that an occasional mastodon, or the re- 
mains of other extinct animals are exhumed from the extensive organic 
deposits, when we meet with such instances as the above. Having now 
enumerated the principal topographical and surface features, we will 
aaow notice the 

III. DRIFT DEPOSITS. 

The Drift deposits, or Quaternary formation, of Darke county, stands 
preeminent above all other geological features presented within its bor- 
ders. While its structural geology offers but a single simple, rocky for- 
mation, there is afforded in its great Drift deposits not only a variety of 
very interesting phases, but a source of untold wealth and comfort to its 
inhabitants. Through it are to be solved many deep and interesting in- 
dustrial questions, as well as a successful pursuit, or the contrary, of 
numerous other enterprises lying nearest to the hearts of the people. 

As previously mentioned, the whole county is underlaid with but one 
geological formation, viz,, the Niagara limestone, and of the Upper or 
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Guelph horizon. Of course, surface rock m here alluded to*, for y beneatb 
the Niagara group undoubtedly occur all other Paleozoic series. Hither 
the great glaciers of the north, at a very remote age, have transported 
Mid deposited all over this rocky Hoor 7 in varied depths, vast q^antitie^ 
of clay, sandygravel, and bowlders,, on an average of a hundred feet of 
even more. Through the action- of water, or the hand of man, where 
there was no other impediment than a few feet of soil, in five different 
localities, small areas of the native lock have been exposed. Conse- 
quently little or nothing can be known of the topographical features 
of the underlying beds of rock y though the character and constitu- 
ents can be as perfectly, known as were the whole open to view. We 
must know, however, that being a limestone of somewhat irregular 
texture, in many places soft and sandy, in others hard and crystalline^ 
and subject to the violence of enormous glaciers, that it would certainly 
present a very haggard, cut-up surface were its covering not so- complete . 
In those few insignificant areas the beds appear perfectly horizontal and 
unbroken, save one exception, and that is unusually interesting, a& 
indicating the relative situation of Greenville,, and the ancient channel© 
of Greenville and Mud Creeks. 

In visiting Br. Gard's quarries-, which are about a mile and a half 
south-west of Greenville, between the fork of Greenville and Mud 
Creeks (but a little nearer the latter), it is first noticeable that the beds> 
of rock are considerably folded,, dipping toward the south and east;; 
and also the fact, that in quarrying,, the rocks suddenly stop in the adja- 
cent Drift, the strata being traceable for a short distance by scattering 
fragments of limestone as torn off and left. In the digging- of the public 
cistern on the corner o-f Fourth Street and Broadway,, the Niagara ledge 
of rock was struck at a depth of ninety- five feet below the surface. The- 
cistern, though a failure, so far as obtaining an abundant supply of wa- 
ter was concerned, inadvertently furnished knowledge that has proved 
useful in other ways. This measurement may also be regarded as the* 
minimum, for at no place in the vicinity,, in the sinking of wells,, has it 
been reached at a lesser depth. 

Gard's quarries lie about twenty-one feet below Greenville, conse- 
quently seventy-four feet above the rocks underlying the town. The 
same ledge of limestone crop^ out at Bierley's, albout four and a half miles» 
east of Greenville, and fifteen feet higher than the beds last mentioned. 
At Weaver's Station, about five miles south of Greenville, Mud Creek 
runs over the horizontal Niagara limestone thirty-five. feet higher than. 
the same. Consequently, all these facts, together with much other, con- 
current testimony whicl migM be given, go to show that Greenville is 



BABKE COUNTY, SOI 

situated upon a large kame of detritus, Ikeaped up in a great glacial 
valley. Moreover, Greenville being elevated about thirty feet higher 
than the creek, the present bed of 'Greenville Greek must lie sixty-five 
feet above its ancient rocky channel. The indications, too, are such 
as to warrant the belief that the junction of the two streams centered 
somewhere beneath the present location of the town, or a very little to 
the east. As to the truth of this conclusion, the most forcible evidence 
is Gardes quarries, which stand up there a solitary rocky pier, -dividing 
the two great currents of Drift, which, ages ago, oarved o*it this rocky 
basin with the channels of the two streams. 

In three instances, within the county, the streams have cut down 
through the superficial material to their former beds. At Bierleys, 
Greenville Creek runs over the Niagara limestone for a quarter of a mile- 
Mud Creek, at Weaver's Station, lows over the same rock about half that 
distance. And Stillwater Creek, in Wayne township, a short distance 
east of Webster, reveals a smaller extent. 

The excavation above described has evidently been the work of gla- 
ciers. Though the dip of the rocks at Gard's would, apparently, indicate 
a fold, yet the (universal horizontality of the beds elsewhere, together 
with the glacial evidences, supports the first supposition. No other 
agency could have accomplished it. Upon the upper stratum of rock 
at Gard's quarries, which happened to be sufficiently hard to retain 
them, excellent examples of glacial strise havebeen preserved. The 
tipper surface, at a fresh exposure, likewise showedjtself well smoothed 
and polished. These stride bore a direction of about S. 5° W. The 
Niagara limestone, at Weaver's Station, also shows some faint groov- 
ings bearing in about the same course. These, I may now remark, 
are the only glacial markings upon the surface of the embedded rocks 
that have been observed in the county. The upper layer of limestone, 
at Bierley's quarries, is too soft to retain them,, had any impressions 
ever been made, and at Webster's no opportunity was afforded to view a 
freshly exposed surface. But in the excavation of the public cistern, 
before spoken of, as, also, in the digging of wells, etc., numbers of very 
finely striated bowlders have been taken from the lower blue hard-pan or 
bowlder clay, seemingly to indicate that the same great force which 
grooved out this rocky basin, was identical with that which ground and 
polished the bowlders, and transported them where they now are found. 

The superficial deposits of Darke county present about the same gen- 
eral character as the Drift elsewhere in this section of the State, con- 
sisting' of a mass of clay, sand, and gravel, sometimes stratified, lying in 
regular, separate layers, and at others, jumbled and mixed together in 
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irregular^ heterogeneous heaps. The- former are indicative of the milder^ 
pains-taking action of water. The latter, o£ the more violent and reck- 
less agents— glaciers and icebergs — though it must be borne in mind,* 
that the regular, distinct laminations may frequently result from the 
subsequent action of water upon the confused mass of glacial deposits. 

The constituents, origin, and causes of the Drift have been so re- 
peatedly and so exhaustively treated in Vols. I and II of the Reports of 
the Ohio Geological Survey, that it is nob necessary to enter into an ex- 
tended discussion of them here. 

The various phases of the Drift formation are fully and, in a few placeSj, 
finely shown, but the structure is rendered, I think, somewhat more diffi- 
cult to unravel, for the reason that the county lies at about the junction 
of the two grand systems of forces acting from the region of the Lake and 
that of the Ohio. There appears to. be no uniformity in the divisions of 
the deposits, no two sections showing the same succession of parts. The 
following section was obtained from the well at the Gas-works, in Green- 
ville : 

it. nr. 

Sod and yellow day - -_. .-.-.---...----.---._..—. .. 6 

Red clay . » „ „._-., -.. 1 6 

Yellow clay, with pebbles and bowlders „ . ........... 8 

Yellow sand, stratified . . . .... . ... 8 

Hard-pan ... -. ..- „ ...._. ....... 1 6 

Fine blue clay, very tenacious — -stratified . -«- — - . . . 8 

Blue sand and gravel - ... .»---..., ... 21 10 

Totaldepth „ .. -. - 42 

The beds all appeared partially stratified, while the pebbles and bowl- 
ders were much water-worn. The thin layer of tenacious blue clay is 
undoubtedly that derived from melting icebergs, the running streams of 
which would naturally result in the stratification of the fine material. 
The surface bowlders consisted chiefly of greenstone, syenite, diorite, 
etc. ; whilst in No. % T we found many worn bowlders of water-lime and 
Magara limestone. One small glacial bowlder was taken up from No. 7. 
Cyathophylloid corals, and several other of the ordinary Drift fossils,, 
were common. 

From numerous other wells, of a greater or less depth, the following 
typical section might be noted : 

IK. FT. 

Sod or loam . - - . ........ ........ „...„.,. .. From 6 to 1-J- 

Red- clay -..- - ----- " to 4 

Yellow clay - " 12 to 15 

Yellow sand and gravel ...- " 6 to 20 

Blue sand and gravel -..........„.-_.-..« »- u 8 to 30 
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IN. FT. 

Blue clay, with pebbles From 3 to 18 

Fine blue clay — compact " to \\ 

Hard-pan, alternating with, blue clay " 10 to 20 

Blueclay " 3 to 9 

Bowlderelay. „... " 10 to 20 

Total " 41i to 148£ 

Average, 95 feet. 

From the above section we might be able to separate several eras or 
divisions of Drift formation, corresponding in general with those de- 
scribed by Dr. Newberry, in Vol. II, in his chapter on Surface Geology, 
and almost exactly agreeing with those explained in the reports on 
Clarke and Greene counties, by Prof. Edward Orton. 

IV. KAMES. 

The feature which, in my mind, most worthily invites our attention 
in noticing the Drift of this region, are the great sand and gravel hills, 
denominated "Karnes" or " Eskers," which prevail* so largely through- 
out the county ; and they are a feature, too, that can be so much more 
thoroughly studied here than any other, for the reason that they are so 
easily accessible. The aspect of the country woul be far more monot- 
onous dM they not figure to 'the extent the do in its landscape. But, 
what is of more consequence than serving as a relief, in an sesthetie 
sense, they constitute the great reservoirs from which the material has 
been supplied to construct so many fine pikes, intersecting the county 
everywhere, and of which the people are so proud; and which furnish 
almost at the very spots where most desired for building and other pur- 
poses, quantities of the most excellent sand. Moreover, these kames or 
gravel knolls aflord very pleasant building sites, and, frequently, this is 
enhanced by one or more inviting springs at their base. 

A more especial discussion of these, also, seems proper, as they are not 
so universal, and, therefore, not so well I- nown as other portions of the 
Drift. Besides, excepting on the part of Prof. Winchell, comparatively 
little attention has been paid to this most interesting and important 
series of superficial deposits. 

These kames or gravel hills, which range from thirty to sixty feet in 
height, are almost universally fashioned after one of two types: the first 
rounded and cone-like, the [other elongated. The latter form is the 
more common in this country. And it is an important fact to be noted 
with regard to them that their major axis lies invariably north-west by 
south-east. 
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Very little definiteness is apparent in the plan of their distribution, but 
they are most prevalent in the north-eastern, central, and south-western 
portion of the county, or along a line passing through the centre of the 
county parallel to the water-shed. Between Greenville and Richmond, 
along the Pittsburg, Cincinnati and St. Louis Railroad, they are unusually 
clustered, and are worked by that company in many points. Sometimes 
they are single and isolated, and at others lie in groups. If, as we 
must certainly concede, they have been formed by the action of water, 
these two facts, namely, their shape and distribution, would rather lead 
us to suppose their source and cause from the north-west, or at right 
angles to the direction of the divide. 

Moreover, in the relation of the kames to the surrounding soil, there is 
something very peculiar. It is frequently the case that in the midst of 
a low, flat, peat bog or black bottom land rise up one, and sometimes 
several, of these picturesque gravel knolls. We would naturally look for 
them over a stony, hard-pan region, where the gradation of material is 
very slight, and where the conditions of both characters of soil seem con- 
genial and similar; but when we meet with them in the contrast men- 
tioned above we are compelled to acknowledge it as something singular 
and perplexing. But to me it appears this fact in the study of their 
origin would urge us to regard them as due to local and modern causes, 
as they evidently must have been formed, just where they are, and by 
causes and at times entirely distinct from those of the surrounding for- 
mations. 

Here, as elsewhere in western Ohio, they are composed of a mass of 
sand and gravel, intermingled with a small quantity of yellow clay. The 
color of the material is, for the most part, yellow, like that of the clay, 
with occasionally veins and streaks of blue running through it, but 
frequently from the presence of iron and sulphur it is of a reddish brown 
color. In most places the sand and gravel are finely assorted and strati- 
fied, in the others mingled and unstratified, and almost universally depos- 
ited in wedge-like layers, interlocking one with another. The absence 
of large bowlders, and the roundness and smoothness of the pebbles, at 
once point to water as a sufficiently potent and probable agent, and the 
above facts as to their character, stratification, form of layers, plan of 
stratification, etc., plainly appears to indicate the frequent changing or 
confliction of small but in many cases forcible currents of water. 

The pebbles are mostly of a uniform size, ranging from one-half to two 
and three inches in diameter, and are always well worn and rounded, 
very rarely bearing any glacial scratches. Sometimes, however, quite 
massive bowlders are found imbedded in them. Flint, granite, syenite, 
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greenstone, etc., are the most usual kinds of rock, though many fragments 
of limestone and shale prevail. From the kind and character of the rock 
composing these kaimes, I take the material to be re- wrought material of 
the glacial drift. 

A few of the ordinary fossils were : Spirifer mucronatus, Avicula emacer- 
ata (?), Rhynchonella capax, and many cyathophylloid and silicious favosi- 
toid corals. The native Niagara and Waterlime Groups also contribute 
a number of specimens. In most cases the fossils, like the other pebbles, 
are very much worn, and thereby rendered almost unrecognizable. 

Below is a section of one of those isolated kames spoken of, known as 
" Bunker Hill," situated about a mile and a half south-west from Green- 
ville, nea*r the Pittsburg, Cincinnati and St. Louis Kailroad : 



FT. 



Red clay..-- - -- 3 

Fiae yellow sand. - - 4 

Unassorted gravel ...24 to 30 

Hard-pan.. - — - 3 

This example was formerly fall fifty feet in height, but has now been 
pretty much removed. 

A very fine section obtained at Hetzler's gravel pit, in* Adams town- 
ship, shows the following series : 

< FT. IN. 

Clayey soil - 4 

Yellow clay. 1 

Tough red ela^ 1 

Sorted gravel 2 

Fine sand. .' — •...-. ..... 3 

Unassorted gravel 2 

Fine yellow sand - - 4 

Brownish sand — coarser... 1 ■£ 

Bluish gravel — assorted... ... 2 

Bluish yellow sand. i - - 1. 3 

Fine bluish sand 4 

Fine reddish sand.. > „ - ... n 

Bluish gravel > 

17 8 

In this instance there were no bowlders at all, and three-fourths of the 
pebbles consisted of limestone and blue shale. The layers, too, were ex- 
ceedingly well stratified, and largely present the interlocking appearance. 
A dozen different sections might be given,, but the two selected here 
present the greatest variance of any two yet observed, and may be con- 
sidered as combining the characteristics of all. 
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In view of the strikingly distinct character of these kames, I think we 
must conclude that they are comparatively modern, and that they do not, 
as stated by Dr. Newberry, hold <* finite place in the sequence of Drift 
phenomena. 

In accounting for them, two causes seem to be equally conspicuous, 
viz., currents of water and melting icebergs ; and I do not know that 
they can better be described than in the words of the author quoted 
above. "It seems," he says, "that in the period of greatest submergence 
the larger part of the summit of the watershed was under water, and 
was swept by breakers and shore-waves, by which some of the beds of 
sand and gravel were formed, which are described under the head of 
kames; and I have supposed that a considerable portion of the materials 
composing these kames or eskers was derived from icebergs stranding on 
the shoals which now form the crest of the divide." At this time, suffi- 
cient depth of water existed in the passes of the watershed to float ice- 
bergs of considerable size. These, as they stranded along the slopes of 
the divide, or melted in their slow progress southward, discharged their 
immense cargoes of mud and gravel. When the water level had been 
somewhat depressed by the slow elevation of the continent, these gaps 
became, as I have supposed, waste-weirs, through which powerful streams 
of water continued to flow for a long time. These, constituting the 
eddies, currents, ^etc, and the streams from, the melting icebergs, have 
completed the sorting and shaping of he layers. 

Bowlders. — Nearly related to the kar es in point of time and origin are 
the vast quantities of bowlders scattered broadcast over the surface of 
the county. These are not to be confounded with the true glacial bowl- 
ders, which lie more or less deeply imbedded in the Drift, but are super- 
imposed, and owe their origin to floating ice. Of the striated or glacial 
bowlders there appears to be two distinct epochs or systems in the Drift 
of Darke county, the first being marked by small (rarely ever large), 
dark-blue bowlders, finely striated and lying very deep, or upon the 
rocky floor of the Drift, the second lying in the yellow and bluish hard- 
pans and gravel to within five or eight feet of the surface, and embraced, 
probably, above a depth -of twenty- five feet, containing the ordinary 
Drift rocks, with many coarsely-scratched limestones. The more mass- 
ive Drift bowlders belong to an entirely different class — that is, as to 
origin. Lithologically, however, they do not vary perceptibly from the 
latter of the true glacial rocks above mentioned, being chiefly green- 
stone, syenite, quartzite, diorites, dolomites, and other metamorphic 
rocks. They rarely if ever show glacial markings. First we notice 
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them in the north-western part of the county, along the summit of the 
watershed, where they have been dropped by the stranded icebergs. 
The watershed at that time formed the southernmost shore of the Lake. 
Next we find them following the channels of the principal streams, 
marking out the line of deepest channels, which the icebergs naturally 
sought in their southern progress, after forcing a passage through the 
breaks and gaps of the divide. Greenville, Bridge, Mud, and Stillwater 
Creeks all % seem to have afforded such avenues, but especially the first. 
At Bierley's quarries, however, and in that vicinity, resting just above 
the Niagara limestone, in probably a foot or two of soil, they exist in a 
perfect jumble, sometimes two and three huge ones piled up together. 
Up stream they can be traced as a perfect moraine ; below, however, 
they are few, though for the most part larger. The beds of Niagara 
rock here must evidently have presented an impassible barrier to the 
floating icebergs in their passage down the valley of the creek. Similar 
collections of these large bowlders, though not quite so numerous, imme- 
diately overlie the limestone at Weaver's, New Madison, Gard's, and, in 
fact, all the exposures in this county, showing that there is some truth 
in the common saying of quarry men, that where these groups of bowl- 
ders are found lying upon the surface of the soil, limestone is likely to 
be found at a small depth beneath — observing a fact that is frequently 
true in this region, though not ascending to the cause; the most plausible 
explanation of which seems to be, that the quarries (from the simple 
fact of their exposure) are generally the most elevated portions of the 
underlying rock, and hence stood in the same relation to floating ice 
that snags and sand-bars do to ships. 

An outer belt of these iceberg moraines can easily be traced up the 
creek from Bierley's quarries, following the left bank, then in less than 
a quarter of a mile it crosses to the right, until arriving at the farm of 
H. C. Kerr, where it leaves the creek, pursuing a diagonal course over 
the land included in the bend of the creek, it again meets it and 
crosses over, passing south-west of the residence of Josiah Kerr. It then 
crosses the Greenville and Gettysburg pike, following the north side of 
the road, until at or near the residence of D. and M. Craig it makes a 
circuit into the neighboring fields of Messrs. Dun,Kerr, and Green wait, and 
again strikes the creek a little below Knouf's Mill, where the bowlders 
have been utilized in the construction of a large dam. Prom here this mor- 
aine might be traced almost indefinitely toward the divide or watershed 
along and about the region of the creek, showing, as indicated that 
though the former course of the stream differed to a considerable extent 
locally, its general direction was that of the river valley or basin. This 
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belt of rock just described was formerly, before removed for building pur- 
poses, very conspicuous on the commons just east of Greenville. 

Another prominent moraine or belt of these large surface bowlders is 
delineated upon the map of Darke county. It is full three or four hun- 
dred yards in width, and is first noticed in the north-western or rather 
northern part of Van Buren township, just a little south of Bierley's 
quarries, passing in a south-westerly direction across the northern part 
of the township, crossing the Dayton and Union Railroad a few miles 
south of Jaysville, and then passing, with an almost uniform south-east- 
ern bend, I am told, through Twin township, near Ithaca, into Preble 
county ; the same belt continues near Eaton and West Alexandria, in 
that county. This instead of being, as would at first appear, a separate 
and distinct belt, is undoubtedly but a continuation of the same line 
described above 5 as traceable down the valley of Greenville Creek to Bier- 
ley's quarries, and in my mind would plainly show that the great floating 
icebergs, finding the outcropping limestone at Bierley's a formidable im- 
pediment to their further progress in that direction, after disposing of 
many of their ballasts, swung around and took a southerly course, as 
indicated by the moraine last described. 

Some of the bowlders constituting this belt in Van Buren township 
measure eight and ten feet in diameter, and one or two probably as much 
as twelve feet. For a long time the region embraced by this moraine 
was thought incapable of being cultivated or traversed by roads, but to- 
day' finds it producing as excellent crops as almost any other portion of 
the county, and has roads, though exceedingly rough and stony, never- 
theless dry and very durable. 

Outside of the two prominent belts described above, many bowlders 
are scattered here and there over the whole surface of the county. These 
were dropped probably during the more general submergence, when the 
water was everywhere of sufficient depth to float bodies of almost any 
size. 

Mastodtm. — At about the close of the quarternary period, and during 
the formation of peat alluvium, this region, as well as other portions of 
the State, was inhabited by the huge mastodon and mammoth. The 
thickets and marshy banks of the lakelets, which now constitute the 
peat bogs, seem to have been their most frequent haunts. These truths 
are attested by the remains which are almost yearly discovered in differ- 
ent parts of the county. These huge animals" must likewise have been 
undisputed lords of the forests, as but few other representatives of 
a fauna have been found. Dr. G. .Miesse, of Greenville,, has in his 
perfect skeleton of a mammoth, as well as portions 
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of the remains of a mastodon, both of which were found in the peat de- 
posits of Mud Creek "Prairie." At the Turpen House, Greenville, may 
be seen a fine tusk of a mastodon, found somewhere in the northern part 
of the county. But a short time ago a large tooth of a mammoth 
was picked up in the creek bottom just north of Versailles. Probably 
portions of fifteen or twenty skeletons of these gigantic beings have been 
found in as many years. 

V. SOIL AND VEGETATION. 

The county owes its soils almost wholly to the Drift, but very little 
having resulted from the disintegration of the native lime-rock. From 
the former almost barren deposits of clay, sand, and gravel, by the 
action of streams, vegetation, and animal, life through a long lapse of 
time have been wrought the present rich and productive soils which so 
distinctly mark this and the neighboring counties. The fine clays and 
sands were separated from the hard-pan; rocks were weathered until, by 
successive frosts and thaws, their mineral constituents disseminated over 
the surrounding surface; vegetation flourished and decayed; streams 
overflowed their banks, dissolving and mingling the materials, until 
there is presented not only a rich but also a tolerably varied soil. There 
were also embodied in the Drift, together with the vast quantities of 
metamorphic rocks, a great many pebbles' and bowlders of the Niagara 
and Lower Helderberg groups, which in their decomposition act as excel- 
lent fertilizers. But about four kinds are to be noted as characteristic : 

First, the clayey or wheat-growing soil. This predominates, and is par- 
ticularly characteristic of the uplands and higher portions of the county, 
especially in the region of the watershed, It varies in color from yellow 
to red and brown. Upon the summit of the divide, from exhaustive 
weathering and drainage, it is bleached almost white or ashen. Of this 
the numerous sulphur springs along its base are proof as being supplied 
by the iron extracted above. This species of soil is for the most part 
free and porous, but in many places solid and tenacious. When of the 
former character, it produces copious crops of wheat and other nearly re- 
lated cereals ; when of the latter, it is of great economical value in the 
manufacture of brick and tile. • 

The second may be termed alluvial or corn-growing .soil. This is com- 
monly known as u bottom land," and embraces quite extensive areas in 
the valleys of Greenville and Stillwater Creeks. In character it may be 
said to be of a black loamy nature, rendered free and mealy by an aver- 
age supply of silica. A considerable quantity of decayed vegetable mat- 
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ter likewise add to its fertility. Corn flourishes upon it to a surprising 
degree. 

The third, in regard to its importance or extent of distribution, is a 
kind of dark gray or ashen soil, for which I think the term turf, in a 
specific sense, might be very properly applied. It is of a very superficial 
character, and is particularly characteristic of newly-cleared forest lands, 
and such tracts as are of a low but dry nature. Really it might be classed 
as a clayey soil, but the long growth of vegetation and toils of insect life 
have changed its character somewhat, and adapted it for the growth of a 
different and more varied class of produce. Of these might be enumer- 
ated the sweet and Irish potato, pumpkins, squashes, beans, and many of 
the lesser grains. 

The fourth kind are the peat deposits, which embrace small patches here 
and there over the surface of the county. Immediately overlying the 
Niagara limestone on the land of Mr. Dicky, near Weaver's 'Station, rest 
from two to three feet of excellent peat. It is remarkable^to see the native 
rock and rich deposits of decayed vegetable matter in such juxtaposition; 
and it may not be improper to suggest here that, when this superimposed 
peat is removed for the purpose of quarrying the stone, it should, by all 
means, be distributed upon the more exhausted or higher clay lands. 
While there are yet such extensive forests spread over the county, it 
would hardly be practicable to use it as fuel. Its proper mission here is 
that of a fertilizer. 

In Mud Creek Prairie, just south-west of Greenville, which was formerly 
a lake almost or quite to its source in Harrison township, are quite ex- 
tensive deposits of peat. At Bridge Creek, about one and one-half miles 
south-east of Greenville, it covers also considerable area. Along the 
Pittsburgh, Cincinnati and St. Louis Railroad, numerous other places 
might be cited where it occurs, but this is not necessary. In many places 
it has been cultivated, and produces some fine corn and tobacco. In Mud 
Creek Prairie it is employed by Knox & Sater, of Greenville, for the culti- 
vation of willows for wicker-work. This neglect can hardly be regarded 
otherwise than as an irreparable waste of a rich fertilizer. No fertil- 
izing to speak of has as yet been resorted to in the county, and I con- 
cede that there has been no great need of it thus far. However, the 
productive power of the soil is not infinite. Tillage can not always 
go on without recuperation. This axiom, I think, the people will be 
forced to see before another score of harvests pasis by. 
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Articles. 



Corn 

Oats 

Wheat 

Barley 

Buckwheat 

%e.... 

Potatoes .„„... 
Sweet potatoes 



Acres. 


No. of Bushels. 


Average. 


49,437 


2,166,965 


43.83 


14,532 


454,725 


3129 


41,321 


461,173 


11.20 


3,246 


76,773 


22.95 


482 


4,753 


9.86 


468 


8,141 


17.39 


1,246 


87,708 


70.31 


37 


3,030 


71.89 



The country is well timbered, its flora indicating a very productive soil 
for grains and fruits. The most common forest trees noticed were : 

Oak — Quercus alba ( white oak) . L. 

" rubra (red oak) » ... . ... - L. 

" tinctoria (black oak) „ „.- Bart. 

_" bicolor (swamp white oak) . - „ - .Willd. 

" niacrocarpa (burr oak) ... . ... -- Willd. 

" castanea (chestnut oak) 1 Willd. 

" palustris (pin oak) . .-.„... .-.= Du Roi. 

Sugar Maple — Acer saccharinum „ - ---- Wang, 

Swamp Maple —Acer rub rum -- -L. 

Slippery Elm— Ulnmsfulva - Michx. 

White Elm — Uimus Americana - Willd. 

Beech — Fagus ferruginia - - ...Aib. 

Black Walnut — Jnglans nigra - L. 

White Walasat — Juglans cinerea - - L. 

Cotton-wood — Populus monilifera Aib. 

Black Cherry — Prunus serotiua ---« ---- --- Ehr. 

Shagbark Hickory — Carya alba . - - - - . Null. 

Buckeye — iEsculus glabra - --.-- Willd. 

White Ash — Fraxinus Americana.- - » L. 

Sassafras — Sassafras officinale .......... Neaa. 

Sycamore— -Platanus occidentals L. 

Iron-wood — Ostrya Virginiea - ---- — '--. -.Willd. 

Black Willow— Salix nigra.... -. - .. ....Marsh. 

Thorn — Crataegus coccinea » L. 

WUld Plum— Primus Americana (rare) .Marsh. 

Trembling Asx>en — Populus tremuloides (not common) - Marsh. 

Mulberry — Moms fulva (rare) - .-- r !<■• 

Flowering Dogwood — Cornus florida ...i .L. 
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Crab Apple — Pyrus coronaria „ L. 

Honey Locust — Gleditschia triacanthos (rare) „..L. 

Pawpaw — Asiinyia triloba „ Dimal. 

Bass-wood — Tilia Americana ...„.._ L. 

VI. GEOLOGICAL STRUCTURE. 

The geology of Darke county is preeminently the geology of the Drift, 
but one rock-formation being exposed within its entire borders. This 
formation belongs to the Upper Series of the Niagara Group, known as 
the Guelph or Cedarville beds, and is very fully described by Professor 
Orton in his reports on Clarke and Greene counties. It is supposed to be 
identical with the Leclaire of Iowa, the Racine of Wisconsin, and the 
Guelph of Canada, from which it takes its name. Although there are but 
five exposures, there is no doubt but that these beds compose the entire 
rock surface. Knowing positively, as we do, of the east, middle, and 
south-west, from the outcrop of the limestone itself, the other portions of 
the county are rendered almost equally certain from the fact that the ad- 
joining parts of all the counties, north, east, and south, present precisely 
the same phase — the same being exposed at Celina and Fort Recovery, 
Mercer county, at Covington, Miami county, and New Paris, Preble 
county. It was formerly thought by some members of the Survey, that 
the Waterlime Group extended into the northern part of the county. 
This might" have been highly probable before the Glacial Epoch, but, 
being evidently of no great thickness, it must have been removed during 
that period of erosion. 

As remarked before, in speaking of the Surface Features, little can be 
known of the effect of its contour upon the topography of the surface. 
One instance, however, was given of an eroded basin immediately be-' 
neath the present location of Greenville. The strata where revealed, 
with but one exception, appear quite horizontal. 

The Guelph rocks are most extensively laid bare along Greenville 
Creek, and at Bierley's, Hershey's, and Roesser's quarries in south-west 
quarter, section twenty-seven, Adams township. They form the bed 
of the creek here for a quarter of a mile or more. The quarries are situ- 
ated in the bottom of the valley or ravine, and are covered with about 
two feet of dark red clay or loam, mingled with the decomposed lime- 
rock, and strewn with heaps of large drift bowlders. The banks are 
twenty or thirty feet in height, and composed of yellow clay and hard- 
pan. The beds of limestone here appear perfectly horizontal, having 
been deposited (as indicated by the character of the rock) in a quiet and 
shallow sea, and having witnessed little disturbance and no subsequent up- 
heaval. A section of ten or twelve feet can be observed at the quarries, 
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bearing about the same lithological features as the Guelph beds described 
from other counties, viz., of a light buff color, porous or spongy, and 
fragile. The upper portion in particular is so fragile or sandy as to crum- 
ble up like chalk, and is composed almost entirely of crinoidal stems 
(Caryocrinw ornatus). No regular planes of stratification appear, the rock 
breaking into thin, irregular slabs. Lower down, this formation is of a 
darker yellow color, firm, massive, and contains innumerable fine casts of 
crinoidea. 

A second exposure of this formation occurs at the quarries of Dr. I. N. 
Gard, about a mile and a half southwest of Greenville, south-east quarter, 
section S3, Greenville township. The beds are worked in two places, 
known as the "old" and " new" quarries, and lie about fifty yards apart. 
In appearance the rock does not differ materially from that of Bierley's, 
but is much harder and totally different in fossils contents, two or three 
species only being common to both. The upper stratum is especially to 
be noticed as being of a compact crystalline structure, and also consider- 
ably folded. Moreover it shows a perceptible dip toward the south and 
east. 

The section is as follows : 

FT. IN. 

Yellow clay and loam = ................ 6 

Dar£ red clay* very compact, calcareous and interspersed with many 
limestone pebbles ^ ---- 2 

Thick stratum with definite fracture, of dark yellow or bluish cast, com- 
pact crystalline; few fossils but well preserved; glacial strise south 5° 
west ;- - , 2 9 

Thick, massive, porous, in many places soft and sandy, light buff in 
color, and containing many fine casts -,----- » - - - » - 6 

Total exposure - - 11 * 3 

In Wayne township south-west quarter, section 32, just below the mill 
at Webster, the Guelph beds are again exposed. Here Stillwater has opt, 
down to its old bed, revealing a section on the right of four or five feet.. 
In character it corresponds most nearly with that at Gard's. It is suffi- 
ciently hard for building purposes, but is too irregular massive to be* 
practicably worked. However, it is easily accessible and would undoubt- 
edly furnish an excellent quality of lime. The banks of the creek over- 
lying the rock consist of three or four feet of clay, colored dark red from, 
^ the presence of iron, and partaking much of the oalcareousness of the 
rock. Beneath this deposit several sulphur springs course out upon the- 
surface of the rock into the creek. Some fragments revealed casts of 
Pentamerus pergibbosm, Favodtes Niagarensis, and one or two species of Or- 

m 
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thoceras, Pleurotomaria,) and Syringopora. The stratum exposed here, I 
think, is the same as No. 4, at Gard's quarries. 

Another exposure on the land of A. Dickey, near Weaver's Station, 
south-east quarter, section 29, Neave township, shows only the surface of 
the Niagara limestone, it forming the bed of Mud Creek for 150 yards or 
more. So near as can be judged, the rocks here, as elsewhere, are hori- 
zontal, but differ slightly from the three exposures above in other respects. 
'They are distinctly laminated, breaking out in thin but irregular flags ; 
very sandy in texture, and mostly of the ordinary buff color, but in 
patches here and there have all the appearance of a red sandstone. The 
light colored portions, I understand from a very imperfect experiment 
performed there some years ago, produce a fine white quality of lime, but 
the other resembling red sandstone becomes very hard when subject to 
heat. This fact, I think, is attributable to imperfect burning. This rock 
w r as employed in the foundation of a mill which stands near by, but it is 
evidently too soft for building purposes. The utter absence of fossils or 
traces of any, is to be noted as a very peculiar feature compared with the 
Guelph beds in other portions ot the county. 

The only other exposure of the Guelph rocks occurs on the lands of 
C. C. Walker, near New Madison, north-west quarter, section 24, Harrison 
township, where it was formerly quarried and burned for lime by C. B. 
Northrop, but has now been abandoned. A much worn section of six or 
eight feet is still visible, showing the same general features of this 
formation as displayed elsewhere. 

It is impossible, from the meagre sections afforded, to give the exact 
measure of the thickness of this formation in Darke county. Prof. Orton 
gives to this phase of the Niagara rock at Hillsboro, Ohio, twenty feet, 
and* at Springfield, where it probably reaches its maximum, forty-two 
feet. Twenty or thirty feet, however, might be considered a safe esti- 
mate here. 

The fossil contents constitute a far more interesting feature of the 
Guelph beds than any yet described. The life here indicates somewhat 
different conditions from those shown by the division elsewhere. 

First might be noticed the rarity of Pentamerus oblongus, but four or five 
specimens having ever been found. Its place, however, as to abundance 
and otherwise, is fully supplied by another species of the same genera, 
P. pergibbosus. Lower down in this formation, both at Covington, Miami 
county, and New Paris, Preble county, the P. oblongus constitutes a good 
part of the rock. All fossils here, it must be remembered, are repre- 
sented by casts; and though the rock weathers: very rapidly, the casts, 
when newly exposed, are for the most part very beautiful and perfect. 
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It is remarkable, too, to notice the difference in paleontological condi- 
tions between the two principal quarries, Gard's and Bierley's. The 
former contains a considerable number of genera belonging to five or six 
classes.; the latter many genera and species, but all representatives of one 
olass, viz., crinoidea, which has not a single representative at Gard's 
quarries. The following is a list representing the grand divisions, 
Brachiopoda, Gasteropoda, Cephalopoda, Crustacea and Corals, found at 
Gard's, near Greenville : 



Favosites Niagarensis. 

14 new sp. 
Pentamerus pergibbosus. 

" Hertzeri. 

" oblongus. 

" nucleus. (?) 

CJyrtoceras dardanum, 
Lituites, sp. (?) 
Nautilus (?) sp. new. 
Oyrtoceras brevieorne. 
Platyceras Niagarense, 
Calymene Niagarensis. 
Dalmania, sp. (?) 
Pleurotomaria Halei. 
Halysites, sp. (4). 
Troclioceras Desplainense, 
Murcbisonia. (?) 
Rbyncbonella neglecta. 

The following were found at Bierley 7 

Rbodocrinus (?) rectus. 
Cyathocrinus pisiformis. 
Glyptocrinus armosus. 
Rbodocrinus, sp. new. 
Apiocystites imago. (?) 
JEucalyptocrinus, sp. new. 

(i coaicus. (?) 

u coelatus. 

" cornutus. 

u splendidus. 

" crassus. 

Stepbanocrinus angulatus. 

Icbtbyocrinus, 



Ortboceras annulatur&o 
Spirifer nobilis. 
Meristella Maria. 
Eyncbonella, sp. (?) 
$pirifer radiatus. 
Pleurotomaria occidena, 
■" sp. new. 

Atrypa reticularis. 
Eeceptaculites infundibuliforratee 
Ryncbouella cuneata. 
Atrypa nodostriata. 
Ciiadopora reticulata. 
Ampbicoelia, sp. (?) 
Ambonycbia a,cutirostris. (?) 
Trocboncma fatua. 
Straparollus Obionse. (?) 
Ortboceras strix. (?) 



s quarries : 

Macrostylocrinus, (?) sp. (?) 
Saccocrinus, sp. (?) 
Oaryocrinus ornatus. 
Glyptocrinus nobilis. 
Platycrinus prematurus. 
Spirifer eudora. 
Ortbis flabellum, 
Holocystites abnormis. 
Gompbocystites glans, 
Platycrinus prsecedeus. 
Rbodocrinus rectus. 
Saccocrinus ornatus. 
sp.(?)' 



The character of this rock, as noted in the several sections, plainly in- 
dicate its worthlessness for building purposes, or even flagging. Of 
the twelve feet of exposure, what is not too soft, is too massive. I think, 
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however, that by going down twenty or twenty-five feet at Bierley's 
quarries, a portion, of roek will be found sufficiently hard and well lam- 
inated to subserve all the purposes of the ordinary " Covington stone.' ? 
Whether it would be feasible to- work it at such a depth, I am unable to 
say. Such building material as the Covington stone would be of inesti- 
mable value to the county if it could be found at any point above drain- 
age. 

The greatest economical value attaches to- this division^ of the Niagara- 
formation for the very fine quality of lime which it produces. The lime y 
as obtained from these rocks in Darke county, I may say, has no superior 
within the- State. Its extreme whiteness and strength gives it an easy 
market. 

Chemically considered, this rock m a magnesian limestone or typical 
dolomite. The analysis, as given by Dr. Wormley, Chemist of the Sur- 
vey, gives to it the remarkable per cent, of carbonate of magnesia, 50.11 ? 
a per cent, exceeding that of carbonate of lime. Prof. Orton, however^ 
would make some allowance ffor this high percentage as being the result 
of a long-continued presence of carbonated water. But, even at Sard's; 
quarries, the rock shows a percentage of 45.72 carbonate of' magnesia. 
The analysis, in detail, of three specimens, from different quarries in the 
the county, shows : 



Bierley's 
quarries. 



Gard's 
quarries. 



Northop'® 
quarries* 



Carbonate of lime 

Carbonate of magnesia . 
Silica, iron, and alumna . 



44.60 

50.11 

4.60 



Totals. 



99.31 



51.30 

45.7£ 

2.20 



99v22 



51.70 
45.26 

2,70 



99.66 



The specific gravity of specimen No. 1, a^ determined by Prof. Menders 
hally is 2.452. A table of comparisons as to specific gravities may be- 
found in Vol. II, page 679, and a simdlar table, as to composition^ in VoL 
II, page 675. 



UCONOMIC GEOLOGY. 

A rich and productive soil will always constitute the material wealth 
of Darke county. Add to this great source of wealth the extensive for- 
ests which are spread ail over the county, and the inexhaustible sup- 
plies of sand and gravel stored up in the innumerable kames. This; 
atter .too, I may urge, fo^ns no mean element. Its influence maj'b© 
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seen in the last census, which gives Darke county more miles of good 
pike than any other county in the State. 

The ungainly bowlders everywhere present on the surface, though seem- 
ingly an obstruction to good farming, perform many useful functions 
in the economy of the county. The county being entirely destitute of 
native building stone, their utility can scarcely be estimated in the con- 
struction of foundations and other rough masonry. They can be worked 
with measurable facility^ and can not be excelled for hardness and dura- 
bility. Mr. Bierley has just constructed a large new u monitor 7 ' kiln, of 
them, and he finds them much superior to limestone for that purpos 
These bowlders are likewise very serviceable for building mill-dams, cel- 
lars, abutments, and the like, but .above all in their decomposition re-sup- 
ply the soil with many of the necessary minerals that are constantly 
being extracted by exhaustive growths of vegetation. 

Lime, too, in considerable quantities is produced within the county. 
^ In fact, the Guelph limestone here is fit for nothing else but the produc- 
duction of lime, and in this it stands without a rival. Bierley <fe Son are 
most extensively engaged in the business. Other kilns are owned and 
operated by Dr. Gard, of Greenville, and by Boesser and Hershey, Adams 
township. The easy market which this article finds, will undoubtedly 
induce many others to engage before long. * 

The surface clay before spoken of affords excellent facilities for brick 
and tile manufactories, and a number of them already exist in different 
parts of the county, a good quality of red brick and tile always being pro- 
duced. Clay for pottery purposes is not so abundant. An extensive bed 
of red clay is reported in the northern part of the county, but of what 
value or quality I am unable to say. 

The water supply of the county is both good and sufficient, the best 
quality of well-water being obtained from beneath the sand and gravel 
deposits upon the surface of the blue clay. This probably includes a 
range of from 30 to 50 feet of depth. Many excellent springs are scat- 
tered over the county. Along the water-shed, however, they are mostly 
sulphurous, and the well-water of that region is almost unfit for use. In 
the south-western part of the county, near Weaver's Station, New Madi- 
son, and that region of kames, occur many springs jwhich have their 
origin upon the surface of the m&gnesian limestone constituting the 



* Under the directions of your local geologist, Mr. Dickey made another experiment 
with, the limestone on his place near Weaver's Station, and the result was as surmised 
in this report. The lime will compare with the best. He has already begun work on & 
Mia. 
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Guelph beds. The' water of these springs is consequently charged with 
carbonate of lime and magnesia extracted from the, rock, as well as many 
other mineral properties derived from the clay. Hence mineral springs 
are produced, and some of them are as highly charged with mineral 
matters as the celebrated Cedar Springs, of New Paris, in the adjoining 
eaunty of Preble. 



CHAPTER LXXX. 

REPORT ON THE GEOLOGY OP ASHLAND COUNTY. 



BY M. C. READ. 



LOCATION AND TOPOGRAPHY. 

Ashland is a narrow county, having an extreme length, from north to 
south, of a little over thirty-five miles, and a breadth of fifteen. It is 
situated on the dividing ridge between the waters of the Lake and the 
Ohio River, and upon the northern margin of the coal field. The crest 
of this divide has a north-easterly and south-westerly bearing, lies a lit- 
tle north of the Atlantic and Great Western Railway, and is nearly par- 
allel with its general course. This ridge is deeply divided by a valley 
now marking the course of a pre-glacial channel, which enters the county 
from the north a little wqpt of Ruggles Center, following a branch of the 
Vermillion to Savannah Lake, and thence south-easterly, passing a lit- 
tle to the east of Ashland village, and generally coincident with the val- 
ley, of Jerome Fork to its junction with the Mohican. North of the 
dividing ridge the land slopes gently to a broad plain, a few small 
streams gathering the surface waters and conveying them toward the 
Lake. On the north side, springs and streams are more abundant, the 
surface slopes southward, is very irregularly diversified with hills and val- 
leys, and presents many scenes of great beauty. 

The highest hills on this divide reach an altitude of six hundred and 
ninety feet above the Lake, indicating an original table land at this ele- 
vation which has since been eroded and diversified by the denuding 
agencies that excavated the ravines and valleys. 

Southward between the Black Fork, Jerome Fork, and Mud Fork, the 
hills rise to the height of six hundred and fifty feet above the Lake, and 
now form a succession of ridges trending nearly north and south, with 
occasional benches on their slopes, showing between them valleys in 
which the receding waters flowed southward/ 

South of Loudon ville an irregular succession of hills rises to the height 
of three hundred and ninety-five feet above the railroad at that place, 
and eight hundred and seven feet above the Lake. These, at their tops, 
in several places catch the Carboniferous Conglomerate, and on a narrow 
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ridge along the line of Knox county the Lower Coal, connecting the 
county at this point only with the true Coal Measure rocks. 

SURFACE DEPOSITS. 

Around the borders of Savannah Lake, and of the valley in which it 
is situated, are a series of water-washed, sandy ridges, in places filling 
the valley to unknown depths, and in others working upon finely lam- 
inated lacustrine clays, which come near to the slarface. Southward 
from the lake the sand hills become smaller and gradually disappear, and 
the valley expands into a broad water- plain, bounded by the ordinary 
drift hills. Savannah Lake, covering a surface, as estimated by Dr. 
George W. Hill, of Ashland, of about one hundred and sixty acres, *and 
a smaller lake adjacent, of about eighty acres, which has been partly 
drained, occupy the highest part of this old channel, the present drain- 
age being toward the north, and a low ridge of sand alone preventing 
draining at the south into the head-waters of Jerome Fork. These, to- 
gether with several other lakes and swamps in the State similarly situa- 
ted, illustrate the occurrence of lakes and lakelets with two outlets, and 
in opposite directions. Both of these are quite deep, the depth of the 
larger being reported at one hundred feet, and^he borders show that the 
water once stood at a considerably higher level, and that then there was 
also an outlet at the south. These lakes, draining but a small area of 
the table land to the east and west, can not receive a large supply of 
water. Until comparatively hard material is reached, the channels of 
the outlets are carried deeper, and the lake recedes, until only one chan- 
nel remains on the side where the 1 descent is most rapid, or the driffc^bed 
is most easily removed. In the meantime, the bottom is being silted up 
from the wash of the hills, and a growth of vegetation accumulates in 
the shallow water, until in time the lake becomes a marsh, and this ulti- 
mately arable land. In all these old channels which have cut through 
this table land, separating the waters of the Lake from those of the Ohio 
Kiver, at the highest point lakelets or marshes, or the clear indications 
of their former presence, can be seen. The bottom below the vegetable 
debris is, in some places, bowlder clay; in others, laminated clay. The 
ridges on each side are usually formed of water-washed sand and gravel, 
the outlets in each direction passing over the debris of the drift, which 
has filled, to the depth of from one hundred to two hundred feet, the old 
channel of drainage now covered with alluvium. On the northern slope 
this debris, where the alluvium is removed, is largely laminated clay, 
containing occasionally large, angular, and frequently striated bowlders ; 
southward it is gravel, rolled and water-worn, with ridges and pockets of 
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the unstratified bowlder clay, often disclosed in sinking wells, and occa- 
sionally rising in ridges above the water- plain. The water in Savannah 
Lake is sixty feet above the surface of Jerome Fork at Ashland, and fifty 
feet below the top of the drift hills in the immediate neighborhood. 
The summit of the divide, not far from the lake, is one hundred and ten 
feet above it. The surface in the old channel, one-half mile north, is 
now on the same level as the water of the lake. On the east side of the 
lake — partly by the filling up of the channel, partly by the subsidence 
of the lake — it is fifteen feet above the latter, and is separated from it by 
a narrow sand ridge. 

North of the divide, the surface is covered with Drift, which conceals 
the geological structure. The soil is a stiff, tenacious clay, with here 
and there granitic bowlders, more abundant as the crest of the divide is 
reached, few fragments of rocks, and but little gravel. These broad 
stretches of level clay land, from the general level and imperfect drain- 
age, have ceased to produce crops of winter wheat, now that the cavities 
produced by the roots of the original forest have become obliterated, and 
these channels of underground drainage obstructed. The principal 
crops are grass, corn, and oats. The forest is greatly diversified — in 
places almost entirely beech and maple, in others oak; and again, in 
others, a mixed forest, containing all the trees found in Northern Ohio. 

The two small streams which pass diagonally through Orange town- 
ship, have broad water-plains, and occupy old valleys, filled to an un- 
known depth with the Drift. The most easterly of these channels ex- 
tends northward, and connecting with a stream in the east part of Mont- 
gomery township, spreads out into a wide, swampy valley, which shows 
plainly an old pre-glacial channel. North of Orange village the valley 
of the stream is covered with stratified sand and coarse gravel, all modi- 
fied Drift, in which the stream is constantly changing its channel, flow- 
ing from six to eight feet below the level of the old water-plain. As it 
encroaches upon the banks it uncovers logs of large size on the level of 
the stream, which mark the divide between an old fallen forest and a 
soil-bed, now covered with from six to eight feet of modified Drift. Some 
twenty to thirty rods from the stream, and near the base of the low hills 
which border the valley, is a shallow well, which has flowed gas in mod- 
derate quantities for a long time, and which has been regarded as an indi- 
cation of productive oil strata below. There is but little doubt that 
this gas has its source in the slow decomposition of the vegetable matter 
of this buried forest. In Ruggles township, the entire surface is covered 
with Drift, except on the borders and beds of the recent streams where 
erosion has carried it away. In the broad valley, west of Ruggles Centre, 
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are isolated Drift-hills scattered over the water-plain, which is bordered 
by ridges of modified Drift. 

In the south part of the county the valleys are covered with a mixture 
of alluvium and Drift, and the hills with Drift and the debris of the 
local rocks. The soil is clay, tempered with sand and gravel, and con- 
taining a great abundance of rock fragments, while granite bowlders are 
very abundant, some of them of several tons weight. The rock frag- 
ments preserve the steep cultivated slopes from washing, and cause the 
rains to penetrate the soil, and accomplish, to a great extent, the work of 
underdrainage. These hills continue to bear good crops of wheat, as 
well as of corn, oats, and other crops. The timber is beech, maple, oak, 
chestnut, hickory, etc., and on the borders of streams, elms and black 
walnut are occasionally found. In Hanover township the slopes of the 
hills are ordinarily covered solely with the debris of the local rocks, and 
the soil is less productive. The alluvium of the valleys renders them 
fertile, and the greater part of the county has a rich, productive soil, 
adapted to a mixed and varied husbandry. 

In the village of Ashland is a remarkable witness to the immense 
transporting power of the agencies which brought in the Drift. This is 
the remains of an enormous bowlder of granitej from which rock has 
been occasionally quarried for foundation purposes for the last thirty, or 
forty years, and of which there is now enough remaining to load several 
railroad cars. Its original dimensions exceeded 25 X 15 X 12 feet, and 
it must have weighed over three hundred and fifty tons. Broken up,, it 
would have sufficed to load a railroad train of thirty-five cars. It is 
greatly to be regretted that it was not preserved unbroken, as a very in- 
teresting memorial of the past. 

GEOLOGICAL STRUCTURE. 

The geological structure of the county is very simple, and easily un- 
derstood. With the exception of a narrow ridge of the coal rocks, on 
the south line of Hanover township, it is a continuation to the east of 
the upper series of rocks exposed in Richland county, and is made up 
entirely of the Cuyahoga shales, capped here and there in Hanover' 
township with a thin bed of the Sub-carboniferous Conglomerate. A 
geological map of the county would have a small spot of brown shading* 
at the south-east corner of Hanover to represent the Coal Measures, two 
or three small patches of red in the immediate neighborhood to designate 
the Conglomerate ; and all the rest colored yellow to indicate the Waverly. 

The following is a section of the rocks disclosed in the south part of 
Hanover township, where the highest geological formation is formed, and 
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where, it is probable, the ravines reach the lowest rocks exposed in the 
county: 

~ "" FT. 

Sandstone and shale. 

Goal k ----- 1 to 3 

Fire-clay and shales, locally conglomerate (10 ft.) . 20 



5^^z3-ez^-^=^z= Olive shales 270 




Waverly conglomerate ...... - ............. 130 



^^z^-^^^ezf--^ Argillaceous shale (exposed) ..„ ... 20 

These rocks are all exposed within a short distance of the junction of 

the Clear Fork with the Mohican, where a well was sank for oil several 

\ ■ ■ 
years ago. The whole section between the lower coal and the Huron 

shale, according to this section, supplemented by the log of this well, is 

as follows : 



FT. 
1 to 3 

20 

270 

130 

20 

... 5 

9 

85 

j. ....... 60 

3 

30 

- 12 

385 

14 

176 

9 

40 

40 

... ....... i,4i6 

-. 976 

Interval between lower coal and top of Huron shale 1,376 



CoalNo. 1 .......... 

Fire-clay shale and conglomerate 

Olive shales . * - 

Waverly conglomerate 

Argillaceous shales 

Not determined (earth at mouth of well) . 

Sandstone 

Hard shales 

" Soap stone" 

Hard shales ......... . . . - 

Light shales •- 

Red ' ' soap stone" (full of gas) 

Shale, with hard hands 

Light gray sandstone 

Sandy shales - 

Gray sand-rock 

Gray shales 

Black shale 

Whole section below coal . - - 

Whole depth of well 
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This section is not entirely reliable, as some of the intervals were given 
from memory ; but the whole depth of the well was asserted to be cor- 
rect. The depth to which the black shale was penetrated may vary 
somewhat from forty feet. 

In Knox county, where the records of the deep borings were very ac- 
curately kept, this interval is 1,473 feet, a difference of ninety-seven feet. 
All the observations concur in showing that the Waverly rocks increase in 
thickness in passing southward, and this fact fully explains the differ- 
ence in these intervals. 

It will be observed that the red shale is found at approximately the 
same horizon as in Knox, but the log of the well is doubtless inaccu- 
rate, in making it only ten to twelve feet, while in Knox it is sixty 
feet. 

It is evident that at this place, as in Knox county, upon approaching 
the coal basin, the material of the Waverly rocks becomes finer and 
more argillaceous, showing deeper water and weaker currents than ex- 
isted at the time of its deposition a little to the west and north-west. 

As previously stated, the only coal in the county is in a narrow strip 
along the eastern part of the south line of Hanover township. The hill 
rises above it about thirty feet, and this patch of Coal Measure rocks ex- 
tends about two miles into Knox county. A drift has been driven into 
the hill, and a small quantity of coal taken out and carried to Loudon- 
ville. The coal, as far as explored, ranged from one to three feet in 
thickness, and is of very fair quality, comparing favorably with the 
best coals of Holmes county. It is Coal No. 1, or the Briar Hill Seam, 
which no where in this part of the State reaches that high degree of 
excellence which characterizes it in the counties on the northern margin 
of the coal-field. Dr. A. J. Scott, of Loudonville, reports that the black- 
smiths commend this for their uses, and prefer it to the Nashville coal. 
Unfortunately, the area covered by it is quite limited, and its thickness 
variable. It may probably be mined successfully in a small way, but the 
quantity will not' justify the construction of first-class appliances for 
mining. 

Directly below the coal, or separated from it by a thin bed of fire-clay 
and shale, are found patches of the Sub-carboniferous Conglomerate, 
which sometimes reaches a thickness of ten feet', and in places is en- 
tirely wanting. On high hills, north of Pine Fork, this Conglomerate is 
largely represented by a silicious iron ore, some of it of great purity, and 
of the same character as that found in Licking county. These knobs 
are covered with a dense growth of chestnut, and should be permanently 
appropriated to the growth of this timber. 
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The Olive Shales No. 3, of the section, are by no means homogeneous 
in structure. At all levels they pass into rich, thick layers of quarry rock, 
some of it quite coarse and approaching the character of a Conglomerate. 
Occasionally, thin argillaceous strata are observed, and more rarely be'ds 
of impure, Fossiliferous limestone. 

About one mile north of Loudonville, on the road to Hayesville, a 
quarry of this rock is opened near the top of the hill, and one hundred 
and forty-five feet above the valleys in the immediate neighborhood. 
The hill forms part of a ridge extending nearly north and south with 
the valleys on each side. The rock is all silicious, of a yellow, olive 
color, some of the compact layers reaching a thichness of three and four 
feet. All the strata were originally evenly bedded in horizontal layers. 
They are now broken up to the center of the hill with lines of irregu- 
lar fracture, the strata crushed and displaced, showing the result of a force 
exerted upon each side of the hill, which has crushed the rocks as a ship is 
sometimes crushed in the polar ice. A few characteristic Waverly shells 
are to be seen in the upper layers of the quarry. The hills here, and to the 
north and north-east, have well rounded outlines, with graceful curves, 
showing that the rock-cores are substantially homogeneous in structure. 

The following is a section of that part of these rocks exposed in T. S. 
Sutherland's quarry, one and a half miles south of Ashland village : 

FT. 

Drift clay.. - „ „ 10 to 12 

Sandy shale, with hard layers at bottom ...» ..„ .. 6 

Limestone, with a profusion of shells - .--» ---.„ Ito 1^- 

Shaly sandstone - v - 8 

Sandstone, in layers of 18 inches to 4 feet, to the bottom of the exposure. 

This quarry i§ capable of furnishing a large quantity of fine-grained, 
hard stone, strong and durable, and blue in color, but, like nearly all the 
rock from this formation, changing to a yellow on exposure to the air. 
This change is primarily analogous to that observed in the oxydation of 
the blue to the yellow clay of the drift, and the contrasts of color are 
about the same in both cases. 

The third band of limestone, near the top of the section, is crowded 
with the ordinary shells of the Sub-carboniferous rocks, and is of interest 
as pointing to the source of the limestone bowlders frequently found on 
the margins of the cpal fields, and filled with similar shells. Several of 
these were observed in Summit county, and were easily recognized as 
differing from the bowlders of the Corniferous limestone, which arq still 
more abundant. No deposit of such rock is known in that county, or 
directly to the north of it. But wherever denuding agencies have 
broken up the strata containing such a layer as this, it is easy to see* 
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from its great hardness, that its fragments would long withstand abra- 
sion, and'be found in greater or less abundance in the sandy or gravelly 
debris. 

A quarry, one-half mile north-east of Ashland, exposes rock precisely 
like the stratum below the Fossiliferous limestone indicated in the sec- 
tion above. 

Three-fourths of a mile n« rth-east of Mifflin, on a small branch of 
Black Fork, a quarry shows the following section : 

FT. 

Coarse, shaly ferruginous sandstone » „.-.„. .„ 4 

Coarse, yellow, massive stone -. - 8 

Shaly sandstone, with alternate layers of argillaceous shale 25 

On the opposite side of the stream, the section is as follows : 

1<T. 

Coarse, yellow, ferruginous sandstone, thin layers . - _.--.-.. 10 

Coarse, yellow layers ---- 4 

Thin layers, at bottom, blue, alternating with argillaceous shale 20 

Two miles north of Mifflin, the reck is imperfectly stratified, massive 
in places, and colored red, somewhat like the Mansfield stone. It forms 
a steep ridge on the east side of Black Fork, the slope being covered with 
the debris of the ledge, which resembles the debris of the Sub-carbonifer- 
ous Conglomerate. At the height of forty feet, is a bench, showing the 
* presence of argillaceous shales ; and another ridge beyond, rising ninety- 
five feet above the top of this coarse sandstone, has its slopes covered 
with the debris of Cuyahoga shales. 

Southward from this point, this coarse rock rises to the height of two 
hundred and fifty feet above Perrysville Station, showing a thickness of 
one hundred and seventy-five feet, and indicating either a great uplift of 
the Waverly Conglomerate, or that the ordinary olive shales take, at this 
place, the form of the Conglomerate. Much of this rock. contains a great 
number of partially formed concretions of white quartz, the blocks which 
have been weathered, presenting to the eye the appearance of being 
filled with quartz pebbles. These concretions are all small, have a par- 
tially radiated structure, and shade off imperceptibly into the uncrystal- 
ized rock. The rock is sometimes broken through them, leaving a mam- 
milary surface on the face of fracture. Their appearance recalls the old 
controversy in regard to the origin of the quartz pebbles of the Carbonif- 
erous Conglomerate, and, at first, seems to favor the hypothesis that they 
may be formed by the aggregation and crystallization of the quartz during 
the consolidation of the rock. But these concretions all lack the homo- 
geneous structure, the regular cleanage, and polished and smooth outline 
which characterizes the transported and water-worn pebbles. This ledge, 
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as is the case with most of the coarse sandstone of this part of the State, 
contains so much magnetic iron-ore, that the compass cannot be used in 
its immediate neighborhood. 

At George Brubecker's quarry, section 14, Milton township, this rock 
is found one hundred and twenty five feet above its level in Ashland, It 
is here a coarse sandstone, partly bedded in thin layers, partly massive, 
yellow in color, blotched with iron stain, and, in places, passing into a 
silicious iron ore. The layers are horizontal, the fossils crinoids and 
fucoids. 

At Benjamin Croninger's quarry, section 3, Mifflin township, the 
Waverly is exposed one hundred and twenty-five feet below the stratum 
at Brubecker's quarry, and on the level of Ashland village. The section 
exposed is— 

FT. 

Coarse shaly sandstone --. 18 

'Massive sandstone - -... 8 

This is a fine-grained sandstone, irregularly colored with iron, and con- 
taining pockets of soft iron ore and clay. In the ravine below, thin beds 
of hard, sandy shale alternate with argillaceous shale. 

These beds of coarse massive sandstone apparently represent the 
Waverly Conglomerate of Richland and Knox counties, although gen- 
erally containing fewer pebbles, and approaching more nearly the char- 
acteristics of the Cuyahoga shales of Summit county. In the north part 
of Hanover township, the rocks on this horizon are in distinct layers, 
and some of them have an abundance of quartz pebbles. 

Below, about twenty feet of soft argillaceous shales are exposed, con- 
taining nodules of iron ore, and an abundance of the fragments of crinoids 
and shells. 

The crinoid stems are in small pieces, and uniformly flattened. Of the 
shells, very few are perfect, the thick portion about the hinge being gen- 
erally all that is preserved, this retaining the original texture of the 
shell. 

There are many outcrops of this series of rocks in the county not 
referred to above, but those described are typical, and represent the gen- 
eral character of all, except one in a ravine near the north part of Rug- 
gles township. This is peculiar only on account of the organic remains. 
The lower layers of the exposed rock contain very large quantities of 
the Spirophyton caudagalli (Hall), and a form resembling the S. typum 
(Hall). The former is abundant upon the surfaces of the rock layers, and 
the latter in the interior of the thickest layers. Some of these layers, 
twelve to twenty inches thick, of rock otherwise homogenous, are filled 
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with the latter, but they shade off so imperceptibly into the other form 
that it is a question whether they ought to be regarded as distinct. It 
seems to me probable that the succulent fronds, buried quickly in the 
homogeneous material which has produced the thicker layers, have re- 
sulted in one forming the casts, and that the same fronds abraded, 
partly decomposed, and retaining only their fibrous structure, have left 
their casts in the surfaces of the layers, where the deposition of material 
was arrested, so that the same plant has left apparently two distinct 
forms of impressions. The thickness of the casts of the spirals in the 
thick layers, and the amount of carbonaceous matter deposited in the 
cavities shows that the fronds had considerable thickness. All the casts 
here observed would also indicate that the plant consisted of a single 
frond, making a spiral of about one and a half turns, and not the tapering 
Archimedean screw figured by Prof. Hall in Appendix D. of the Sixteenth 
Annual Report of the State Cabinet of Natural History of New York. 
It is possible, however, that these Ashland county forms are distinct from 
those described by Prof. Hall, and are to be referred to a new species. 
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CHAPTER LXXXI. 

ilEPORT ON THE GEOLOGY OF WAYNE COUNTY. 



BY M. C. READ. 



TOPOGRAPHY. 



In its topography Wayne county has in part the characteristics of the 
<3oal territory of the State, and in part that of the table land illustrated 
in the description of Ashland, Richland, and other adjoining counties. 
A deep pre-glacial channel enters the county from the north, in the 
western part of Milton township, and extends northward, expanding, as 
it approaches Orrville, into a broad swamp, the site of an ancient lake. 
From thence it passes eastward into Stark county, a branch from Milton 
township trending directly east in the valley now occupied by Chippe- 
way Creek, and another northward through Canaan and Wayne town- 
ships, passing east of Wooster, and striking the line of the Cleveland, 
Mt. Vernon and Columbus Railroad near Apple Creek Another chan- 
nel from the north enters the county near the east line of Congress town- 
ship, and constitutes the valley through which the Killbuck flows through 
the whole extent of the county. A branch bearing north-westward from 
Wooster is followed substantially by the railroad, until it unites with an 
ancient channel from Ashland and from Richland, in the valley of the 
Mohican. These valleys in places expand into broad, alluvial plains, 
and in others are occupied by marshes, plainly indicating the sites of 
shallow lakes. 

In the central and western parts of the county the surface rises in gen- 
tly rolling hills between these old channels, in most places covered 
deeply with clay drift having the same succession and arrangement of 
.material as that described in the reports of the counties to the west. 
34 
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In the eastern, and especially in the north-eastern and south-eastern 
parts, the surfaee is hilly and broken, and the erosion of the Coal Meas- 
ure rocks has left a succession of terrace-like benches, which characterize 
the hilly regions of the coal-fields of the State. 

In protected places the drift clay covering still remains in these hilly 
regions, and sometimes caps the highest hills. East of Mt. Eaton, an ex- 
cavation for coal discloses 

Yellow drift clay - 12 feet. 

Blue " " .- 6'" 

Both members containing striated pebbles of the blue limestone, which 
is in bed on this horizon, and rounded pebbles of granitic rocks. The 
surface deposits in the central and western parts of the county are simi- 
lar to those described in the preceding counties. Between the streams 
an undulating and billowy surface of yellow clay, with blue clay below, 
may be seen resting, sometimes directly upon the bed-rock, sometimes 
with a bed of gravel interposed. On the margins of the streams and old 
pre-glacial channels are sand and gravel ridges, and in the valleys allu- 
vium, resting upon beds of lacustrine clay, gravel, or bowlder clay, some- 
times over one hundred feet in depth. 



GEOLOGICAL STRUCTURE. 

A small portion of the northern parts of Canaan and Milton townships, 
the greater part of Chippewa and Baughman, all of Sugar Creek and 
Paint, the greater part of East Union and Salt Creek, and a small por- 
tion of Green, Franklin, and Clinton townships are covered by the coal 
formation. All the rest of the county is Waverly, as indicated by the 
shading upon the map. This western margin of the coal rocks is by no 
means coincident with the western margin of the coal, as the sandstone 
belonging above the Upper Coal is in places found resting directly upon 
the Waverly, without coal, coal shale, or. fire-clay to mark its horizon. 
The brown- shading indicates, as accurately as could be determined, 
the territory covered by rocks belonging above the Sub carboniferous 
Conglomerate, which is here not continuous, and is colored red. Along 
parts of this western margin heavy beds of Drift mark the geological 
structure, and the line is located approximately, as the topography and 
the nearest outcrops of the rocks indicate its position. 

A section from Mt. Eaton to the bottom of the valley at Fredericks- 
burgh would expose all the rock strata of the county, from Coal No. 7, at 
the top, to the Waverly. 
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18 ft. 

25 ft. 
3-5 ft. 

22 to 75 ft. 



40 ft. 



a ; n n v a a_ 



ii ii ii i; i! ■ 



0-3 ft. I » ii ii a. ii _i_i_n ii » _n_ a 

10 ft. 



v^ 



f^> 



150 ft. 




Coal No. 6. 



Gray limestone. 



Coal — local. 
Blue limestone. 
Coal. 



Sandstone. 



Impure limestone. 

Shale, with iron ore* 

Coal, with Conglomerate in patches below. 



Waverly to bed of stream. 



The interval between the gray and blue limestone in the section varies 
greatly. At Mt. Eaton it is seventy five feet; on the east line of Salt 
Creek township, fifty feet; at KirkendalFs, some two miles east of Fred- 
ericksburgh, twenty-seven feet; and at Fredericksburgh, on the west 
side of the valley, twenty-two and one-half feet. Throughout this part 
of the State, upon approaching the margin of the coal field, its strata are 
found generally reduced in thickness, bringing the coals nearer together, 
and showing an approach toward the original western boundary of the 
field. This was formed by Waverly hills. The same is eminently true 
of the interval between these two limestones. While for long distances 
in one direction the interval between them is almost identical, a line at 
right angles to this will show them approaching in one direction and re- 
ceding in the other, and generally near the western margin of the field 
they generally come closer together again. 
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A large part of the interval between the blue limestone and the Lower 
Coal, in the section given, is occupied by a sand-rock which appears very 
conspicuously above the Kirkendall coal. This is often reduced to a thin 
band, the thickness of the shale being correspondingly increased. 

The following sections illustrate these changes : 

J. P. Burton's bank, Fairview — 

FT. IN. 

Earth and gravel . 13 q 

Black shale 4Q q 

Sandstone mm jq q 

Black shale 3 to 4 

Coal 4 to 7 

On section 26, Chippewa township — 

FT. IN. 

Earth g 

Sand- rock.... 53 q 

Gray shale 31 

Black shale m 15 q 

Coal 4 6 

"Shaft at Chippewa Mine — 

v .FT. IN, 

Clay and shale . 33 g 

Sandstone 30 q 

Clay shale mmm 3 q 

Iron ore.... j q 

Clay shale n q 

Sandstone mmmm 15 q 

Gray sandstone 4 q 

Shale mmmm 2 

Bony coal „..-. j q 

Good coal 4 Q 

: Drill-hole on Huntz's farm, Chippewa township ; shaft since sunk— 

FT. IN. 

Earth _ j_q q 

Quicksand _ q ^ 

Sandstone 3 q 

Shale _• 14 

Calcareous iron ore \ q 

Black shale 22 6 

Coal... 5 o 

^Silver Creek Mining and Railroad Company's property — 

FT. IN. 

Earth .- m m ^9 

Gray sandstone „ mm q q 

White sandstone »»»»... 9 
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--- FT. IN. 

Shale .. 3 

White sandstone .--. .. 5 

Shale 18 6 

Coal . .. 4 6 

John Adams's farm, one mile southeast from Doylestown— 

FT. IN. 

Earth 14 

Brown shale 18 

Coarse white sandstone 22 

Coal 3 

Conglomerate... '-« 5 

Coal 5 1 

Blackshale 6 

Fireclay ......... 2 

These Sections suffice to show the great want of uniformity in the ma- 
terial directly above the lower coal; the last section, with five feet of 
Conglomerate wedged between a three-foot coal above and a five-foot coal 
below, does not indicate a proper Sub-conglomerate coal, or a coal below 
the true horizon of the Conglomerate. It marks a local subdivision during 
the deposition of Coal No. 1, after which, the debris of a Conglomerate 
ridge bordering the marsh, was carried down on to the coal and re-ce- 
mented into rock. Similar local deposits of Conglomerate debris are 
found in the roof of Coal No. 1, in Trumbull county. This fact, men- 
tioned in my report on that county in Vol. I, has been quoted by Prof. 
Lesley, of the Pennsylvania Survey (report of progress, 1875), as evi- 
dence that our Coal No. 1 is Sub- conglomerate, and he suggests that the 
bed of sandstone found above this coal is a combination of the Conglom- 
erate. While it is true, in Ohio, that Coal No. 1 is often, topographically, 
below the Conglomerate, is bordered by Conglomerate and Waverly 
rocks, which rise in hills of considerable height along the margin of the 
old coal swamps, the debris of which is sometimes found in the roof of 
the coal, it is quite certain that nowhere in the northern or north-west- 
ern part of our coal-field is this coal geologically below the Conglomerate. 
It is also certain that the great bulk of this rock is found outside of the 
productive coal territory. The most of the ravines which penetrate far 
into the Coal Measures and expose the rocks below the lowest coal, show 
that this Conglomerate is very thin or wholly wanting. It would be of 
incalculable benefit to the northern part of the State if this coal could 
be found under the broad expanse of Conglomerate which covers the 
most of Geauga and Medina counties and the northern parts of Summit 
and Portage, but its base is exposed in too many places (where it is 
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always found resting upon our Cuyahoga shales) to leave room for any 
hope of such a desirable discovery. 

We have many newspaper reports of the finding of coal far- below this 
horizon, as in the deep well drilled in Mansfield, where the surface rock 
is three hundred feet or more below the lowest coal. So in this county 
in a well sunk for oil near Apple Creek, where the ravines cut through 
the coal measures, a coal seven feet thick was reported'as disclosed.sSventy 
feet from the surface. A reliable person, who lived in the place at the 
time the well was sunk, informed me that he burned the coal, and that 
there was no possible doubt as to its character and excellent quality. 
The investigation was followed up until, the fact was learned that the 
'coal was obtained in driving the pipe, which was carried down to a depth 
of one hundred and twelve feet, and abandoned without striking rock. 
It was simply the occurrence, by no means unusual, of detached frag- 
ments of coal buried in the Drift, and of no significance with* reference 
to the true horizon of any of the coals. 

Coal No. 7 I have found only in the top of the hill at Mt. Eaton with- 
out cover, where it was formerly. mined to a small extent by drifting, and 
most of it apparently taken out. The hills in other parts of the county 
are not high enough to catch it. 

Coal No. 6 is mined one-half mile east of Mt. Eaton, at George Mat- 
thews's bank, where, it is two feet three inches thick, roof of black shale 
one to two feet thick, containing many shells and capped with sandy 
shale. The coal is of the ordinary type of No. 6, black, lustrous and 
.caking, but containing considerable sulphur. It is from eighteen to 
twenty feet below No. 7, and its outcrop can be seen on all sides of this 
hill, and at a few other elevated points in the neighborhood. 

It is also present in the hills north of Fredericksburgh, on the north line 
of the county. The following section, taken here, illustrates the dimin- 
ished intervals between the coals mentioned above : . 

FT. IN. 

Coarse brown sandstone, Mahoning 25 

Black shale with shells - 5. 

Coal No. 6 - - 3 6 

Fire-clay „ - - 3 

Black-shale -..:-. 27 

Gray limestone - 2 

Coal 2 

Fire-clay 2 

Black shale 18 

Blue limestone 2 

Coal 2 

Fireclay 7. - 3 

Ferruginous shale 6 
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FT. IN. 

Shell, iron ore i 

Black shale (of coal No. 1) . . 20 

Waverly, capped with coarse sand rock 145 

No. 6 is here of good quality, and has been mined for many years. It 
is about three and one-half feet thick, with roof of black shale contain- • 
ing a profusion of shells. 

The interval between this coal and the gray limestone below, is here, 
by barometer, thirty feet, five feet greater than at Mt. Eaton, and is filled 
mainly with black shale. The limestone is two and one-half feet and 
can be traced eastward to Mt. Eaton, reaching a thickness of four and 
five feet, and furnishing a good quick-lime. The coal below ranges in 
thickness from two to three feet, and is reported in places four feet. It 
is fairly good, containing a rather large amount of ash and often consid- 
erable sulphur. It will be mined for local domestic use, and for burning 
the limestone above it. On Charles Brown's land, about one mile west 
of Mt. Eaton, it is a fair cannel coal of which about eighteen inches is 
exposed at the outcrop. 

Near the east line of Salt Greek township, Coal No. 3a is locally devel- 
oped, and at the Adam Emig's bank reaches a maximum thickness of 
nearly five feet. It is a dry coal, semi-cannel of fair quality, and is 
located a few feet only above the limestone. It is apparently wanting 
over the greater part of this territory. 

Coal No. 3 is somewhat persistent but varies greatly in thickness and 
character. Near the center of the north part of Salt Creek township a 
drift has been made into a hill where the coal, at its outcrop, was six feet 
in thickness, but in a distance of some fifty yards, was reduced to a knife 
edge according to the testimony of citizens of the vicinity. At Clark's 
bank, near Fredericksburgh, it is two feet thick. In the south part of 
Franklin township, an opening has been made in this coal which is of 
fair quality, and three feet four inches thick, the limestone above having 
a, thickness of five feet. 

On Daniel Rehm's land, section eight, Salt Creek township, is the best 
-exposure of this coal I have seen in the county. The following is a sec- 
tion at that place : 

• FT. IN. 

Limestone 4 to 6 

Coal .. 1 . Si 

Shale o 4 

Coal 3 5 

Shale ........ 1 

Coal o 8 

Whole thickness of coal .« . 5 9f 
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The middle bench/ of three feet five inches, is a hard, bright, pure? 
coal, nearly dry burning, containing a moderate amount of ash, and but 
little visible sulphur ; the upper bench is rather shaly. This is an un- 
usually good opening of the Blue Limestone coal. The limestone which 
covers it is ordinarily found at its proper horizon in the hills of all the 
coal territory south of the Pittsburgh, Fort Wayne, and Chicago Bailroad, 
and is generally of good quality. In most places the coal is too thin to- 
work. 

For twenty to twenty-five feet below this seam, traces of Coal No. % 
have been frequently observed, and a few inches of coal have been dis- 
closed at this horizon, in boring for No. 1, but I have no where found- 
promise of its being of any economic value. 

©oal No. 1 is the most valuable mineral deposit of the county. The 
t wo mines of the Silver Creek Mining Company had, at the time of my 
visit, an aggregate daily capacity of ^.ve hundred and fifty tons. The- 
coal ranged from four to five feet in one bench; has little sulphur, a small- 
percentage of ash, a large amount of fixed carbon, and is, in all respects,, 
a first-class bituminous coal. Considerable territory in die township is» 
underlaid by it, and the " Blue Chippewa coal " has become well known 
in northern Ohio and is rated among the best. The result of five borings- 
give an average of four feet three inches of coal. 

The sandstone which overlies this seam extends several miles west of 
Marshall ville, and probably to the great valley of erosion, through which 
• flows that branch of Chippewa Creek which has its origin in the swampy 
region near Orrville. In this western extension of the coal works, only 
thin coal has yet been found, and, in places, the sand-rock belonging- 
above the coal is to be seen resting directly on the Waverly. 

The following section was obtained a little north-west of Marshall- 
yille: 

FT. 

Coal sandstone 25 

Sandy shales, "bottom clearly Wayerly .. 50 

The line of division is here not well defined, but the coal sandstone- 
evidently rests directly on the Waverly, there being no coal shale or fire- 
clay in the section. The rock at top is in thick, massive layers, becom- 
ing thinner at the base of the upper twenty-five feet. Below the layers^ 
are thinner beds of finer materials, with many ripple-marks and without- 
fossils, the ravine giving substantially a full exposure to the bottom, 
where the layers are more evenly bedded and carry a few Waverly fos- 
sils. This western extension of the coal-fields has been partially ex- 
plored by boring, without disclosing workable beds, but it is by no means? 
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certain that basins do not exist in which it may yet be found of workable 
thickness. The abrasion of coal shales in some of the outcrops, the rip- 
ple-marked sandstones, and plain channels of erosion formed after the dep- 
osition of the coal, are not favorable indications. The cut in the rail- 
road, north of Marsh all ville, in the sandstone above Coal No. 1, is a very 
interesting example of erosion. On the. same horizon the cut exposes, 
in succession, the following alternation of shale and sandstone : Sand- 
stone, 161 feet, shale, 493 feet ; sandstone, 485 feet, shale, 342 feet ; sand- 
stone, 195 feet, shale, 285 feet ; sandstone, 480 feet, shale, 487 feet ; the 
shale occupying excavated channels bearing north-west and south-east in* 
the sandstone. The following is a section of part of this cut : 




A A, sandstone. B B, shale, with nodules of iron ore near top, and angular debds of 
sandstone near bottom of cut, on the sandstone slope. The railroad track is at the bottom 
ot the section, the cut not being deep enough to disclose the sandstone below the shale..- 

Near Fairview Station, east of Orrville, Coal No. 1 has an unusual 
thickness, and is a typical block coal, equal to the best in the Mahoning 
Valley. The following is a section of the coal and overlying rocks at. 
J. J. Burton's shaft : 

FT. IN. - 

Gravel - 13. 0- 

Blackshale .---.- 40 0-' 

Fine-grained sandstome 10 

Blackshale - 3 to 4 

Coal . 5to7 

The coal is in one bench, a dry, open-burning block coal of great excel- 
lence. The property embraces one hundred and sixy acres in fee, and three^ 
hundred and twenty acres of leased land. Before the depression in coaL 
the mine was producing one hundred and twenty tons per day, which 
commanded three dollars per ton, delivered on the cars at the mine. 
This production could be largely increased, but it is not probable that- 
the price of the coal will soon reach the old figures. 

At Frank Baker's slope, north of Fairview, the coal varies from three- 
feet to four feet two inches, and is of equally good quality, but the terri- 
tory containing it, in this direction, is apparently small, and the known: 
coal was, at the time of my visit, nearly exhausted. 

About half a mile north of Fairview is another opening in this seam, 
where it is four feet thick in one bench — an excellent dry-burning coal* 



538 GEOLOGY OF OHIO. 

with little sulphur. It is a typical block coal, and most of it is mined 
without blasting. There is in the immediate neighborhood of Fairview 
quite a large area underlaid by a good furnace coal, which should all be 
saved for use in the smelting- furnace. Southward to IJ)altori, explora- 
tions have been made to a considerable extent for this coal, with only 
negative results, but from all the information obtainable, it is decidedly 
probable that none of the borings were carried to a sufficient depth to 
thoroughly test the territory, and there is still here a promising field for 
further explorations, embracing a large part of Sugar Creek and Union 
townships. The ^)ipes driven near Apple Creek to a great depth, with- 
out striking rock, mark the location of channels of erosion, but these 
channels have probably not a great width, and, outside of them, all the 
coal strata will be found in their proper positions. Exploration for Coal 
No. 1 is expensive'and uncertain, but its very great excellence justifies 
the expenditure where there is any reasonable hope of success. 

SUB- CARBONIFEROUS CONGLOMERATE. 

The Sub-carboniferous Conglomerate is here quite thin, and its. out- 
crops are not often seen. The western margin of the coal rocks is 
almost wholly masked by the Drift, so that it can be only approximately 
located, and on the greater part of this line the presence or absence of 
the Conglomerate can not be determined. It has here wholly lost the 
massive character which is seen in Medina and the counties east of it, 
and approaches in character to the yellow, shaly sandstone below it. Its 
supposed position is indicated on the map by a red band. It ought not 
to be regarded as continuous, but as existing in patches of undeter- 
mined extent. 

., waverly. 

The strata below the Coal Measures present little of interest to the 
geologist, and have no especial' characteristics distinguishing them from 
those on the same horizon in the counties to the west and south-west. 
The upper part of the Waverly, comprising the olive shales of Richland, 
Knox, and Licking counties, is alone exposed, presenting alternate 
masses of sandy and argillaceous shales, the sandy shales rarely consoli- 
dated into massive layers or affording good building stone. 

A little to the north of Wooster, about twenty -five feet of the Waverly 
is exposed in an open quarry, where the material is all yellow sandrock, 
most of it fine-grained, and some in layers of from one to four feet and 
more in thickness. All the layers are so crushed and broken that the 
rock, so far as exposed, is of comparatively little value. It is probable 
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that the stone will improve in this respect when the quarry is opened 
further into the hill. A fossiliferous stratum is exposed similar in all 
respects to one found in the quarries at Ashland, and in Granville, Lick- 
ing county. Another stratum is filled with quartz pebbles. 

There are many outcrops of the Waverly in the central and western 
parts of the county, where the rock is thin and worthless, and nowhere 
have I found any good quarry rock in the formation within the limits of 
the county. The stone used at Wooster is obtained from the Coal Meas- 
ure sandstone at the East. 



CHAPTER LXXXIL 

REPORT ON THE GEOLOGY OF HOLMES COUNTY. 



BY M. C. READ. 



TOPOGRAPHY. 

Holmes county is divided into two nearly equal parts by the valley of 
the Killbuek, an alluvial water-plain, above the buried channel of an 
ancient river, now filled with from one hundred to two hundred feet of 
Drift material. On each side of the valley the hills rise gradually to a. 
height of from four hundred to five hundred feet, and then descend as 
gradually on the east, toward the valley of the Tuscarawas, and rather 
abruptly on the west to the valley of the Mohican. Innumerable creeks- 
and rivulets emptying into these streams, interlocked in the most irregu- 
Jar manner, cover the face of the county, and uniting into larger streams 
flow through the narrow, alluvial valleys or deep, rocky gorges, which 
separate the high hills that compose the greater part of the surface. The 
same contrast between the members of the ancient and modern river- 
systems is observed here as in the counties heretofore described. The 
•first flowing in moderately wide valleys on a muddy or gravelly bottom — 
the gravel composed largely of foreign material — and resting on a thick 
deposit of Drift, the latter flowing in narrow, rock gorges, generally, with 
a rocky bottom, and containing, almost exclusively, the debris of the 
local rocks. The constant succession of hills and ravines exhibits con- 
tinuous exposures of all the rocks of the Lower Coal Measures, and in no 
part of the State can their character and relations be more satisfactorily 
studied. 

SOIL. 

The soil is generally a light, friable, calcareous loam, in the valleys, 
rich in vegetable matter, and everywhere well adapted to the growth of 
wheat. On some of the hills the surface is so thickly covered with rock 
fragments, the debris of the coal sandstone, as to be entirely unfitted for 
cultivation, but a dense forest covers these rocky slopes, and the soil was 
originally everywhere rich. When the growth of the best varieties of 
timber is properly encouraged, these rock-covered hills are an advantage 
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rather than a disadvantage. They insure a forest reserve for the future, 
and if the worthless undergrowth, and the poorer varieties of trees are 
•cut out, and the forests protected from the intrusion of cattle, the per- 
manent return from these hills will fully equal in value that from the 
more inviting lands. On much of the arable land, continuous cultiva- 
tion has had its usual results in a largely diminished productiveness, 
but the means of restoring the fertility of the soirare easily obtained in 
the limestones which crop out in every township, and by a proper use of 
them j and of clover for soiling, the lands can readily be made to equal 
or exceed their original productiveness in the great staple of the county* 

THE DRIFT. \ 

In the central and western parts of the county, evidences of Drift- 
action are marked and abundant, but no where in the county have I 
seen any deposits of unstratified bowlder-clay or " till," the typical, un- 
modified Drift — it is the debris of the Drift that remains. Granite bowl- 
ders are scattered over the surface, and along the valley of the Killbuck 
are high hills of coarse, water-washed gravel which, in places, is being 
•converted into fa, hard conglomerate through the action of lime-water, 
<c©nstantly percolating through it. The valley in which the Cleveland, 
Mount Vernon and Columbus Eailroad is located, from Akron, in Sum- 
mit county, to Millersburgh, and of which the Killbuck Valley forms a 
part, is distinguished from the country on each side of it by the abund- 
ance and coarseness of its Drift-material, indicating that near the close 
of the Drift-period this was one of the channels by which the waters of 
ihe lake-basin, when at a much higher elevation than now, found their 
way into the valley of the Ohio. Any remains of unstratified Drift, 
which once covered the county, must be sought for in the material filling 
the bottom of the Killbuck Valley. A high divide, running irregularly 
from Berlin through Weinsburgh to Dundee, appears to mark the limit 
of the Drift-action in the eastern part of the county. On the north, and 
to almost the top of this ridge, on its northern slope, scattered granite 
bowlders are to be seen, but I have found none upon its summit, nor to 
the south-east of it within the limits of the county. This evidence is 
not conclusive, for the torrents which poured over the divide, carrying 
away the surface-drift, and washing out the valleys ; may have removed; 
also, those evidences of the Drift. Outside of the Killbuck Valley these 
bowlders are the only remains of ihe Drift, and the soil is composed en- 
tirely of the debris of the local rocks. 
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GEOLOGICAL STRUCTURE. 

The geological structure of the county is well illustrated by the general 
section on the opposite page. There is no county in the State where the 
exposures of the coals and limestone are more numerous, or where they 
can be traced from hill to hill with more certainty, and the intervals 
between them measured with greater precision, nor any which better 
illustrates the want of parallelism in the rock strata, unless it be perhaps 
the Great Vein Territory of Perry, Athens, and Hocking counties. 

The lowest rocks exposed in the county belong to the Waverly group, 
the ravines in places cutting down fully* two hundred feet into this for- 
mation. It covers the greater part of Washington township, and on lot 
three the Lozier quarries furnish heavy stone of very fair quality, 
which is shipped for bridge-building and other purposes, to the adjoining 
counties. From twelve to fifteen feet of this quarry is composed of 
hard, fine stone, in layers varying from two to four feet, with from six 
to twelve inches of silicious iron ore at the bottom. The quarry is by 
barometrical measurement one hundred and seventy feet below the base 
of the thin deposit of conglomerate which caps the hill above, and the 
section here, compared with that of the first ravine directly south, illus- 
trates the topography of the county at the commencement of the depo- 
sition of the Coal Measure rocks. 
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In. the following wood cut A is a section on the "north of the road 
Heading from Nashville to Loudonville, from the conglomerate to the 
bottom of the Lozier quarry. B is a section in the first ravine south of 
the road and nearly 4ue west of Nashville : 

Vertical scale, 1 inch, to 72 feet. 

A B] 
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"Waverly, 
170 feet. 
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. ' ' FT. IN. 

"1, Earth. 

2. Sand-rock 36 

3. Coal. 2 

4. Not exposed - 63 

5. Blue limestone 4 

6. Coal— two benches 3 6 

7. Not exposed ... « 45 

8. Coal. 

9. Not exposed . . 18 

10. Coal — iron ore vein. . * 

11. Black shale 27 

12. Coal No. 1. 

13. Waverly. 

We have here a Waverly hill capped with the conglomerate, and rising 
at least one hundred and ninety-eight feet above the Old Swamp, in which 
;Coal No. 1 was deposited, and certainly five coal seams, and their includ- 
ing rocks, below this conglomerate. 

The dotted lines in the section indicate the probable junction of the 
-coal beds with the old Waverly hill, and illustrate facts observed in other 
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localities, where the third, fourth, or fifth coal seam extended northward 
or .westward beyond any of those below it. 

The Waverly forms the base of all the hills in Knosc and Richland 
townships; is exposed through the whale length of the valley of Black 
Creek ; in Shimplin's Run, from near the Williams coal, in Monroe town- 
ship, to its mouth ; in the valley of. Paint Creek, in Monroe and Prairie 
townships; in the bluffs forming both banks of the Killbuck, and on all 
the larger streams emptying into the Killbuck on both sides Of it. 

The abundance of building stone covering the surface derived from the 
Coal Measure sandstone, has prevented any special attention being given 
to the Waverly. Good stone can probably be obtained from it, should 
the demand hereafter warrant special exploration. 

Near the bottom of a long ravine on Thomas Owens's land, in Knox 
township, a layer of the Waverly is exposed, which is a true grindstone 
grit, much like the Berea, and which might be explored with the proba- 
bility of disclosing material for valuable grindstones. South of Taylor's 
coal bank, in the Waverly, about ten feet below the base, of the Coal 
Measures, is a deposit of from two to three feet in thickness, of yellow 
hydrated oxide of iron, which, by burning, assumes all shades from yel- 
low to a deep dark-red, and which will evidently make a good mineral 
paint. It is exposed by stripping, but an opening into the hill would 
give . a good roof, s© that if on trial it proves as valuable as its external 
appearance indicates, it could be taken out with facility, and in large 
quantities. It deserves to be carefully and thoroughly tested. Below 
Motes's bank, in the north-east part of the same township, and in several 
other places, this horizon carries thin bands 6f hard, compact, blue car- 
bonate of iron, of good quality. A thin band in the Waverly, on Paint 
Creek, in Prairie township, is filled with water-worn quartz pebbles sim- 
ilar to those in the Conglomerate, and in other places patches and bands 
of pebbly Waverly may be seen. The sandstones of the Coal Measures 
also frequently contain similar pebbles, generally of smaller size and in 
more moderate quantities, go that care is required to avoid mistaking 
the true horizon of this pebbly sandstone. 

The Conglomerate appears above the Waverly in Prairie township, on 
both sides of the Killbuck, and on the banks of Paint Creek, reaching a 
maximum thickness of eighteen feet. It caps the hills above Lozier's 
quarries, in Washington township, but is here so broken up and covered 
that its thickness can not be accurately determined. ,The lithological 
character of this deposit is here quite peculiar. It contains large quan- 
tities of broken, angular fragments of white and yellow chert, with a 
profusion of fossils identified by Mr. Meek as belonging to the Carbonif- 

35 
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erous formation. They point to the deposition of a Sub-carboniferous 
limestone, which has been cut out and removed by the agencies which 
brought in and deposited the materials of the C©nglomerate. Small frag- 
ments of precisely similar cherty material I have found at the base of 
the Conglomerate at Nelson Ledges, in Portage county, and in the same 
position, mingled with other large, angular, and flat rock fragments, in 
Boston, Summit county. The form of these fragments, and their occur- 
rence in thin patches of the Conglomerate and at the base of the thick 
sheet of the north, are quite significant. This Conglomerate seems to be 
a deposit like the modern Drift, brought in by a force which abraded and 
pulverized all except the harder materials, and left these in the form of 
water- worn pebbles. At the base are angular and unworn fragments of 
the local rocks. It is thickest where the modern Drift is thickest, and at 
the close of the epoch of its deposition there were eroding torrents which, 
at the north, removed the mass of the material, leaving only thin 
patches in protected places. In the larger part of the county it is 
entirely wanting, being represented in places by a thin layer of coarse 
sandstone, without pebbles, and often by a hard, compact, fine-grained, 
white, silicious rock, a few inches thick. This latter is filled with stig- 
marise, precisely like that which is often found as the bed-rock of Coal 
No. 1 in Summit county, while at other places the Coal Measures are 
to be seen resting directly on the Waverly. 

The following sections illustrate the transition from the Coal Measures 
to the Waverly. The first is a section of the ravine at Motes's bank, 
Monroe township : 

Vertical Scale, 1 inch to 72 feet. 

inrrTiro ' ti w >m Gray limestone. 

Covered. 

Spring — probable horizon of Coal. 

Covered. 

Blue limestone and Coal. 

Sandstone. 
Iron ore. 

~^^^z§^^^^i Black shale. 

Coal and shale. 

Coal, sandy shale and sandstone. 

Coal No. 1, Motes's Bank. 

Fire-clay. 

Waverly. 
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The following is a section from a continuous exposure in a ravine oik 
Mr. Ellison's land, in the south part of Knox, and to the north-west ofi 
the last : 

Yertical Scale, 1 inch to 72 feet. 
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In this section the eighteen feet of sandstone represents the Conglom" 
erate, and the top, white layer, filled with stigmarise, is the horizon and 
" bottom, rock " of Coal No. L, which is here wanting. At Motes's bank, as 
illustrated in the first section, the fire-clay of this coal rests directly 
upon the Waveriy. 

On Thomas Owens's land, in Knox township, the out-crops of five 
coals are exposed below the gray limestone, and between the lower coal 
and the Waveriy are twenty-seven feet of blue shale, containing thin 
bands of shaly sandstone, but no trace of any rock resembling the Con- 
glomerate. 

Referring again to the section at Lozier's quarry, if Prof. Lesley's sug- 
gestion in regard to the Mahoning Valley, that we should look for the 
continuance above Coal No. 1 of the massive beds of Conglomerate exposed 
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at Parkman and Nelson Ledges, is correct, then we should here look for 
the Conglomerate above Coal No. 6, and conclude that the Sub-carbonifer- 
ous Conglomerate and the Mahoning sandstone are the same formation. 
They are here substantially in the same topographical horizon, but geo- 
logically one is above Coal No. 6, the other below No. 1, and the line of 
division between the Coal Measure rocks and the Waverly. The fact 
that Waverly and Conglomerate hills bordered the coal-marshes, suffici- 
ently explains the occasional occurrence of Conglomerate in the roof of 
the lowest coal, composed of the re-deposited debris of the Conglomerate 
hills. The sandstones above the other coals may also have acquired their 
quartz-pebbles from the same source. 

Coal No. 1.— Above the Waverly, on the Conglomerate, where the lat- 
ter is found, appears Coal Seam No. 1, or the block coal, ordinarily rest- 
ing upon a bed of fire-clay, and sometim.es separated from the sandstones 
below by a few feet of shales. It may be seen in many places west of 
the Killbuck, especially in. the territory south of Paint Creek, and north 
of Black Creek, the most productive coal region in the county. On the 
east of the Killbuck it has been mined on Mr. Cameron's land, in the 
;SOuth part of Prairie township, where the Conglomerate is directly below 
it, and the shales, which accompany it, may be identified in the ravine 
aaorth of the Shepter or Holmes County Company's bank. 

At Smith's bank, in the northern part of Monroe township, it reaches 
& thickness of four feet, is a true block coal,' of fine quality, and reason- 
bly free from sulphur. It inclines to break up into small pieces, is quite 
rusty, and of rather an uninviting appearance. The blacksmiths do not 
like it, as they prefer a softer and more melting coal, and as their opinion, 
where little coal is mined, is potent in determining the reputation of dif- 
ferent coals, that from this opening has not had the valuation it deserves. 

At Motes's bank, in the north-west part of Monroe township, it is three 
feet thick, hard, bright, and of good quality, resting upon a compact fire- 
-clay, nine to ten feet thick. Between the coal and the overlying sand- 
stone are two to four inches of highly carbonaceous shale. The sandstone 
•is strong, unbroken, and would readily admit of working-chambers of 
very large size. On the land of Stephen R. Williams and Washington 
Williams, near the center of Monroe township, this coal is a little over 
iihree feet thick, resting on the fire-clay, and capped with dark, bitumin- 
ous shale. It is a block coal, of fair quality, but has not been sufficient- 
ly opened to determine, accurately, the value of the property. The best 
exposure is so nearly on the level of a neighboring stream that the water 
would be troublesome unless an opening is found, in a lower part of the 
walley. 
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At James Martin's bank, north, and in the s.ame township, it is two 
feet thick, hard, bright, eompact, a semi-block coal, but containing much 
sulphur. Above it are ten feet of hard, dark, sandy shales. On John 
and Charles Steel's land, in Hardy township, north of Judge Armor's, it 
is two feet three inches thick, in three benches, roof massive, bituminous- 
shale, coal semi-bituminous, and with much sulphur. When examined, 
it had been opened only to the distance of a few feet, and was said to be 
increasing in thickness, and improving in quality. 

At John Carey's, west of the Killbuck, and near Millersburg, it i» 
also two feet three inches thick, in three benches, separated by sulphur- 
seams, and of no value. The sand-rock rests directly on the coal. . 

The outcrop of this seam can be seen in the ravine below the Hardy 
Coal Company's banks ; on Barney Carpenter's land, near the. east line of 
Monroe township, and in various other places. Over more than half of 
the county the deep ravines are below its horizon, and it will doubtless 
be found in many other places. It gives promise of affording much coal 
of good quality, and probably some of it equal to the best typical block 
coal. 

The shales above it vary in thickness from a few inches to fifteen feet 
and in places are entirely wanting, the sandstone resting directly oh the 
coal. It is probable they were originally deposited of a nearly uniform 
thickness, and that the agencies which brought in the coarse material of 
the sandstone have cut down and removed the shale, doubtless carrying 
away also, in places, the entire body of the coal. 

From ten to thirty feet above Coal No. 1 is a local deposit of coal and 
iron, which I have been able to trace over a large part of the county 
west of the Killbuck. The best exposures of it are on Locust Lick Run, 
on Mr. Ellison's land, in the west part of Monroe township ; below 
Mitehart's bank, a little south and west of this; on Carpenter's land, 
west of the Hardy Coal Company's and Mr. Sanders's banks ; in the ra- 
vines south and west of the Hardy Coal Company's lower bank ; and on 
Shaffer's land, west of Nashville, in Washington township. It consists 
of from ten to twelve inches of cannel coal, and about the same thickness 
of bituminous coal below it, with a band of massive iron ore between the 
benches. The ore is in places highly bituminous, resembling a compact 
black band; in other places it is calcareous or argillaceous. It is re- 
ported in some localities as four feet thick, but I have seen it reaching a 
thickness of only eight to ten inches, with scattered patches and nodules 
of ore above and below it. In some places, one or both benches of coal 
disappear, and are separated by layers of carbonaceous shale. Occasion- 
ally the two benches of coal have a much larger interval between them, 
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as shown in the section at Motes's bank, where the included shale measures 
mine feet. The want of good iron-making coal in large quantities will 
probably prevent the mining of this and the other ores of the county for 
vsome time, but when a demand arises this horizon will furnish a large 
.amount of valuable ore. 

Coal No, 2. — Shales, ordinarily varying from eighteen to twenty or 
thirty feet in thickness, separate the above from Coal No. 2 — the Straw- 
bridge seam—the iron-ore coal, from its local character, not being num- 
bered. In the south part of Knox township these shales are nearly one 
liundred feet in thickness, exceeding largely their usual development. 

This coal rests upon from six to ten feet of white fire-clay, apparently 
quite pure, and of excellent quality. It is capped with sandy shale, in 
places passing into a shaly sandstone, which at top frequently becomes 
massive, and contains nodules of silicious iron ore. At the Strawbridge % 
mine, in the northern part of Killbuck township, now owned by the 
Hardy Coal Company, this coal is at the outcrop seven feet thick, a hard, 
•compact, semi-cannel or splint coal, reasonably free from sulphur, con- 
taining a rather large percentage of ash, but a good domestic and steam 
coal. The opening is in a narrow gorge, which apparently cuts the cen- 
tre of the old coal marsh, from whence the coal will doubtless gradually 
diminish in thickness as the margin is approached. As this coal is ordi- 
narily thin, its remarkable development here suggested the possibility of 
a slip or fold, causing the coal to double on itself, and thus increase ab- 
normally its thickness. An examination, however, of the rooms and 
entries shows even, parallel lines of lamination in the coal, and that the 
unusual thickness is owing to the great depth of the original coal marsh. 
An unfortunate attempt was made to mine this coal on a large scale, by 
a company without any experience in coal mining, and just at the com- 
mencement of the great depression in the price of coal. Failure, under 
such circumstances, was inevitable. The work has been abandoned, pil- 
lars drawn, and the mine left almost a wreck ; while it is evident that 
there is a large amount of good coal, of workable thickness, in the prop- 
erty. The seam can not be expected to maintain, in the working rooms, 
the thickness shown at the mouth of the mine. Outcrops on all sides of 
the hill show comparatively thin coal, and a gradual reduction in thick- 
ness is to be anticipated in all directions in the mine. 

At Mitchart's bank, in the south part of Knox township, it is four 
feet thick, apparently of good quality, but, at the time of visiting it, 
the entry was not pushed far enough into the hill, to determine accu- 
rately its character. 

The outcrop of this coal may be seen in the ravines near Mr. Glas- 
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coe's, in Knox township; on Steel's land, north of Judge Armor's; and 
on Carpenters's land, in Hardy township ; in the ravines, south-east of 
the Strawbridge mine, in Killbuck township ; below Mort's bank, near 
the north line of Prairie township; and, perhaps, in all the townships 
in the county. In most places it is strictly a cannel coal. Near New 
Carlisle, its outcrop is in the bed of Walnut Creek, and throughout the 
eastern part of the county it is exposed only in the lowest ravines. It 
is only locally that it is developed to a workable thickness. 

Coal No, 3. — The sandy shales and sandstones between the last and 
Coal No. 3, or the blue limestone seam, are ordinarily from forty to fifty 
feet thick, but are often much less, and occasionally reach a thickness of 
from eighty to ninety feet. This coal has a workable thickness in the 
greater part of the county, and, in places, affords coal of an excellent 
quality. It is very liable to split up into separate seams, by clay and 
shale partings, which detract much from its value, and render many 
openings quite worthless. The blue limestone above it is so persistent, 
as to constitute one of the best landmarks in studying the geology of the 
county ; but it is occasionally wanting, a highly calcareous shale, con- 
taining the characteristic fossils, taking its place, and sometimes it is 
separated from the coal by several feet of shale. It is often cherty, and, 
in places, assumes the character of a buhrstone. It is often found in 
large, cubical blocks, and sometimes with mud seams filling the joints. 
When this is the case, and it rests directly upon the coal, it makes a 
troublesome roof, and sometimes one that is quite unmanageable. On 
Mr. Glascoe's land, in Knox township, a drift was commenced under this 
limestone, which is there about three and a half feet thick, and is di- 
vided into cubes about four feet square. The water percolating 
through the mud seams, loosens these blocks, and some of them falling, 
completely blocked the entry. The hazard was so great, that the miners 
wisely refused to go on with the work, and the attempt to open the mine 
was abandoned. . "~~ 

One of the best openings of this coal is the Dagger mine, in Knox 
■township. The coal rests upon black shale, is six feet thick, in two 
benches, separated by a clay seam, five inches thick at the opening, 
which has gradually thinned down to one inch as the entry is carried 
into the hill, and will probably thin out entirely. The coal is hard, 
hright, compact, semi-cannel, containing a rather large percentage of 
ash and but a small amount of sulphur. It is, unquestionably, a good 
domestic and steam coal. 

At Mitchart's, near the northern part of Knox township, it shows 
■about three feet of coal, separated into nearly three equal benches, by 
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clay seams, each six inches thick ; coal of good quality. On Stoker's 
Hill, south-west of Mitchart's, an outcrop shows coal one foot, fire-clay, 
six inches, coal, eighteen inches. 
On Mr. Ellison's land, in the same township, an outcrop gives— 

FT. IN. 

1. Sandstone ..... 4 

2. Coal-.. 1 - 1 8 

3. Black shale ....;..... — 2 

4. Coal ., — - 2 

On Joseph Blanchard's land, three-fourths of a mile south-east of Napo- 
leon, is an opening, of which the following is a section : 

FT. IN. 

1 Shale.. 20 

2. Coal...... O.'lO 

3. Fire-clay - - 8 

4. Coal : - - 8 

5. Fire-clay - - - 10 

6. Coal - 1 8 

7. Black shale. 

It is evident that such a seam, though containing nearly four feet of 
coal, will be of little value unless the clay partings thin out. In all of 
the hills around Napoleon this coal is well developed, but all the expo- 
sures found, showed clay or shale partings, rendering the coal of little 
value for present mining. 

Elias Mast's mine, in Hardy township, east of Millersburg, has a firm 
limestone roof, admitting of chambers fifty to eighty feet wide, timbered 
only along the railways; coal hard, bright, and of good quality. The 
following is a section of the coal strata : 

1. Limestone 4 ft. 

2. Coal ......:-.---.-.. 18 to 20 in. 

3. Fire-clay >.-...-- 8 in. 

4. Coal -- ~ 2 ft to 2 ft. 10 in. 

5. Black shale -. --- - W in. 

6. Cannel coal - 1ft. 

Michael Cullens's bank, in Salt Creek township, gives the following 
section : 

1. Limestone - 3 feet. 

. 2. Coal, rotten and soft - ----- 2 

3. Hard gray shale ... . -- 2 

4. Coal, good quality 2 

5. Fire-clay.. - - - -- 18 to 20 inches. 
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An opening in the same hill, a half a mile south, on Leonard Matthews's 
laud, shows limestone two feet, coal four feet, upper half cannel, lower 
semi-cannel ; fire-clay eight to ten inches ; compact, drab, calcareous shale, 
with shells of the blue limestone, one foot. At a Henry Harger's saw-mill, 
in Paint township, the outcrop shows four to five feet of coal, the upper 
part bituminous, the lower cannel. In Mechanic township this coal is 
reported from seven to eight feet thick, a true cannel coal. It was ex- 
posed by boring and drifting during the excitement incident to the first 
manufacture of illuminating oil from coal, and the reports of the borings 
may not be altogether reliable. 

In a shallow valley, in this township, several acres of this coal have 
been burned out, and the roof, which was here a calcareous ferruginous 
shale, covers the surface, and is found in the banks on each side, pre- 
senting the appearance of an uniform blackband ore after it has passed 
through the fire. The burning of the coal occurred so long ago that the 
valley has become covered with a i:> ixed forest, the trees of the same size 
and varieties as over the unburned territory. 

In the northern part of Salt Creek township two openings in this coal, 
something less than half a mile apart, and on the same hill, give the 
following section : 




In which S. represents the southern and N. the northern .opening. It is 
evident that the subsidence which brought in a f mud deposit on the sur- 
face of the old coal marsh was along an axis in the neighborhood of the 
first opening at S., where the growth of the coal vegetation was uninter- 
rupted. If the subsidence northward continued at the same increasing 
rate, in less than fLve miles the two benches of the limestone coal would be 
represented by twenty feet of shale, and would be regarded as distinct 
deposits. Between this limestone and its coal there are in places in the 
county fifteen feet of shale, while ordinarily the limestone rests directly 
upon the coal, or is separated from it by only a few inches of shale. The 
result of many hundreds of barometrical measurements between this and 
the grey limestone show intervals varying all the way from twenty-two* 
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to one hundred and seventeen feet. These facts show conclusively that 
the successive subsidences were not continental, but occurred along the 
lines of neutral axes, giving a wedge-shaped form to many of the strata. 
Indeed, had those subsidences been continental, the lower coal would 
every where be buried beneath all the other members of the Coal Measure 
rocks, except where the latter had been carried away by erosion, and the 
last coal deposited would extend farthest up the slopes of the hills which 
bordered the coal territory, and would be the first encountered upon ap- 
proaching the coal field. 

The outcrops of this coal are found in every township and upon the 
•slopes of almost every hill, and generally with evidences indicating a 
:remarkable thickness, but few of them have been satisfactorily tested. 

Iron Ore. — Just above this horizon are deposits of iron ore extending 
•over most of the county, from which large quantities could be mined 
^should there be a sufficient demand for it. In places the slopes of the 
"hills between this coal and the next above, are covered with the ore; and 
on John Simmons's land, in Knox township, where these fragments are 
very abundant, it is reported that a solid deposit of ore eight feet thick 
was penetrated in sinking a well. 

Coal No. 3a. — A sandy shale separates the blue limestone from the coal 
designated as No, 4 in the preliminary report on this. county, but which, 
from its unimportant character throughout the State, is now designated 
as No. 3a. The interval ranges ordinarily from eighteen to thirty feet; 
hut in Salt Creek township measurements have been made where it is 
fully seventy feet. 

Nowhere in the county have I found this coal of sufficient thickness to 
be profitably mined, although its outcrops are numerous and its horizon 
can be accurately determined in nearly all parts of the county. On the 
Xillbuck Coal and Mining Company's property, in Mechanic township, 
it is associated with iron ore in the overlying shales, and it is possible 
that further explorations may show that the two minerals can be profit- 
ably mined together. The limestone which overlies it in parts of Coshoc- 
ton county, appears occasionally in the eastern part of Holmes, and care 
is required not to confound it with the blue limestone below. 

Coal No. 4. — The shales and sandstones between the last and Coal No. 4, 
or the grey limestone seam, range from twenty-five to fifty-five feet in 
thickness. The material is generally a thin-bedded shaly sandstone of 
no value, but in places it would furnish fair flagging stone. This coal 
attains its maximum thickness, in the county, in Salt Creek township, 
where it is three and a half feet thick, with six feet of limestone resting 
-directly upon it. Very good coal can be obtained from the openings here, 
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but it is in three benches and with many sulphur seams. In other 
parts of the county it is of a similar character, and generally of less 
thickness. It is from this coal and the limestone above it, that the 
farmers of Holmes county are to obtain material for restoring the fertility 
of their lands and recovering their future productiveness. The coal is 
usually of sufficient thickness to suffice for burning the limestone which 
rests upon it, and ranges in thickness from three to six feet. As the coal 
and limestone can be taken out of the same entry, and both mined with 
facility, there is no place where quick-lime can be obtained at less ex- 
pense than here. Properly used, this deposit will add largely to the 
wealth of the county. This limestone has also been tested as a flux in 
the smelting furnace, and is well adapted to that purpose. 

The Bennington mine, near Nashville, which I refer to this horizon, 
but which may probably be No. 6, furnishes an excellent coal, much 
superior to that from any other opening in the gray limestone seam with 
which I am acquainted. The seam is generally underlaid by a thick de- 
posit of fire-clay of good quality, and which has been "successfully used 
in the manufacture of pottery. That from an opening a little east of 
Millersburg, makes a very strong, smooth ware, and burns to a bright 
cherry-red. 

Coal No. 5. — From twelve to fifteen feet above No. 4, in a few places in 
the eastern part of the county, is a black limestone from two to three 
feet thick, with outcrops of this coal below it, and occasionally its hori- 
zon can be seen where the limestone is wanting. 'None of the outcrops 
observed gave promise of valuable coal. 

Coal No. 6. — At a distance ordinarily ranging from forty to fifty feet 
-above the gray limestone, is found Coal No. 6. The interval is some- 
times very much greater, and in a few places not exceeding twenty feet. 
It is from this seam that the coals of the county are most widely known, 
.and from which a large part of the coal mined in the county will proba- 
bly be taken for many years to come. 

At Mr. Saunders's, and the Hardy Coal Company's upper mine, in 
Hardy township, this coal has been successfully mined for many years. 
It is here hard, bright, moderately cementing, is an excellent grate and 
steam coal, and makes a compact coke. It is in three benches, the mid- 
dle one containing a much smaller percentage of sulphur than the 
others, and making a good blacksmith's coal. The peculiar purple color 
of the ash of the top and middle benches enables one to identify this 
coal by the debris from the stoves and grates wherever used. At a few 
place only the ash is light-colored. The seam in this neighborhood, at 
the Hardy Coal Company's, Mr. Saunders's, Judge Armor's, Johnson's, 
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and Shultz's banks, varies in thickness from four to six feet, and in>. 
places reaches a thickness of eight feet, and it is in this vicinity that the 
most valuable deposits of this coal in the county are found. 

At Saunders's and the Hardy Coal Company's mines the roof is shale, 
containing shells; the bottom is six to ten feet of fire-clay. At Judge 
Armor's mine the roof is sandstone, bottom fire-clay, with a parting of 
clay or shale one to six inches thick at two feet from the bottom; lower 
bench good blacksmith coal. At Johnson's mine, roof shaly sandstone ; 
at bottom ten to twelve inches of compact, calcareous, sulphury iron ore. 
At Shultz's mine, sandstone roof; bottom, fire-clay. At the Taylor mine 
(No. 2), Knox township, the coal is thirty-two inches, hard and good; 
sandstone roof, with a few inches of shale, containing shells. At Sears's 
mine, Walnut Creek township, the coal is of good quality, three and one- 
half feet thick; black shale roof, with sandstone above. 

In the same township, on Henry Coley's land, an entry of one hundred 
and thirty feet exposes coal three feet seven inches, still increasing in 
thickness ; coal in one bench of excellent quality ; ash white. It was 
in this neighborhood that a system of book-keeping was observed at one 
of the mines, which bore eloquent testimony to the economy of the pro- 
prietor and the honesty of the patrons. A large amount of freshly mined 
coal was accumulated at the dump; no one in attendance to wait upon 
the patrons; a bushel measure and a shovel provided for their use; a 
blackboard and piece of chalk for book-keeping, the board bearing the 
following instructions to customers: "Put down the name and the num- 
ber of bushels." It was evident that the expense of outside superin- 
tendence was reduced to a minimum. 

At Thompson's bank, Farmersville, a section from above gives black 
shale, in thick sheets, ten feet ; black shale, with a great abundance of 
shells, eight inches ; cannel coal, two inches ; bituminous coal, three feet ? 
blue shale, two inches; fire clay at bottom. Coal good; ash white. The 
cannel coal and the blue shale here apparently represent the upper and 
lower benches of the Hardy township mines. At an abandoned entry 
upon the same farm, the sandstone rests upon the coal. 

At Berlin village this seam is struck by boring at ninety-five feet from 
the surface, and is four feet thick. It crops out and is accessible in all 
the neighboring ravines, and at an opening on Dr. Pomerine's land i& 
three feet thick, and of good quality. 

On the Killbuck Coal and Mining Company's property, in Mechanic- 
township, the horizon of this coal is from seventy to eighty feet below 
the top of the highest hills, but no explorations have been made for it. 
On the Holmes county mining property, in the same township, the 
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<eoal is well opened, of good thickness and quality. The following is a 
.section at this place : 

Sandstone. 

Black shale 4 to 5 feet. 

Cannel coal . 1 foot. 

Black shale .. _ 6 inches. 

Impure sulphury coal 9 feet 10 inches. 

Coal, good (sulphur seam at center, 2 inches) ; 3 feet. 

Soft fire-clay, with iron ore 15 to 20 feet. 

An excellent entry has been driven into the hill, and extensive prepa- 
rations made for mining. The entry is two hundred and eighty-five feet 
above the railroad in the valley below, and bad engineering to overcome 
this rise, together with poor management, involved the company in seri- 
ous embarrassments before any large amount of coal was taken out, so 
that the most of the money invested in the enterprise was lost. The 
debris at the mouth of the mine discredits the coal with the very large 
amount of sulphur shown in it, but from an examination of the face of 
the coal, it is evident that with proper care it can be sent to the market 
with no large amount of this impurity. 

Coal No. 7. — The sandstone above Coal No. 6 is generally massive, and 
reaches a thickness varying from thirty to ninety feet. It constitutes 
one of the most prominent features of the geology of the county, f re- 
cently forming precipitous bluffs, with clean rock exposures, and in 
places its debris, in large masses, so covers the slopes of the hills as to 
-entirely unfit them for cultivation. Large blocks of this sandstone are 
found in most of the valleys of recent erosion, and from these detached 
pieces the greater part of the rock quarried in the county for bridge and 
Tbuilding stone has been obtained. It marks accurately the horizon of 
Coal No. 6 below it, and of No. 7 above, except that in places it has ap- 
parently cut away, removing the lower of these coals. 

No. 7 is generally an excellent coal, containing a small percentage of 
ash and little sulphur. At Taylor's Bank, in Knox township, it is from 
four to six feet thick, with a shale roof and fine clay below. No better 
coal than this is found in the county, but it is so near the surface that 
it is soft, rusty, and uninviting in appearance, and the area covered by 
it is not large. On Mr. E. Glascoe's land it is so near the surface as to 
be quite worthless, and throughout most of the county it is either want- 
ing, or so near the tops of the hills, as to be of little value. Its outcrop 
may be traced in the hills in the neighborhood of the Taylor and of the 
Holmes County Company's Mine, in Mechanic township, and in all the 
..high hills in the neighborhood of Saltillo. Under Berlin village it is 
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shown to be three feet thick, and so far from the surface that it may be 
profitably mined. The sandstone below it rests upon No. 6, and is thirty 
feet thick. 

On the hill west of Millersburg a patch of limestone may be seen near 
the horizon of this coal, which probably represents the buff limestone of 
No. 7, in the central and eastern parts of the State. The sandstone above 
this is the highest rock found in place in the county. 

IRON ORE AND FIRE CLAYS. 

Incidental mention has been made of these minerals in the previous 
pages of this report. The fire-clays observed are all plastic, of a thick- 
ness ranging from four to ten feet or more, and are found under nearly 
all the exposures of the coal. They are of good quality, and practically 
inexhaustible. 

Very little drifting or digging, has been made anywhere to develop the 
character of the ore deposits. Accidental exposures are numerous, and 
in some places very large quantities are found on the slopes and in the 
ravines. The following table of analyses of specimens taken from the 
surface in localities giving the best promise of a large supply, will indi- 
cate their character : 



Number. 


1. 


2. 


3. 


4. 


5. 


6. 


'yv 


Specific gravity - -. 


3.692 


3.428 


3.298 


3.296' 


3.371 


3.692 


2.796 






Water ...... ------ .... .... 


1.89 
18.80 
36.96 
23.13 

1.50 






8.37* 

33.68 

32.29 

18.44 

1.50 

1.00 

0.32 

1.30 

1.59 

0.79 


16.28* 
4.30 

20.59 

53.54 
1.80 
0.30 

trace. 
1.78 
1.36 

trace. 


6.12 

13.28 

52.07 

25.40 

0,40 

0.10 

0.06 

1.19 

0.64 


11.70 


Silicious matter .......... 


22.72 
47.48 
15.18 
0.80 
2.00 
6.55 
216 
1.74 
0.07 


18.84 
55.36 
13.53 
1.25 
0.90 
1.53 
2.72 
5.14 
0.14 


26.64 


Carbonate of iron .... 




Sesquioxide of iron 

Oxide of manganese 

Alumina ........... 


56.75 
1.40 
1.40 


Phosphate of lime ........ 

Carbonate of lime 

Carbonate of magnesia 

Sulphur ...... ...... ...... 


7.97 
7.46 
2.12 
trace. 


1.46 
""0.75"" 








Totals 


99.83 

34.03 
3.645 


99.33 

34.00 
3.005 


99.41 

36.19 
0.702 


99.63 

28.no 
0.15 


99.95 

47.42 
trace. 


99.26 

42.91 
0.03 


100.1 


Metallic iron . ...... 


39 73 


Phosphoric acid 


0.67 



* Water and organic matter. 

No. 1. Under Motes' coal, Knox township. 

No. 2. " " Waverly. 

No. 2. Under Coal No. 2, Hardy township. 

No. 3. " Knox " 

No. 4. Over Coal No. 3, Knox township, Simmons's. 

No. 5. " " Ellison. 

No. 6. Iron ore seam, Washington township. 
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Of these, Nos. 1 and 2 contain so much phosphoric acid as to probably 
render them worthless. The others have only a very small amount of 
sulphur or phosphorus, and have so large a percentage of iron as to 
render them valuable ores. Those of Knox township especially give 
promise of great excellence, and if, on exploration, the reported eight- 
foot deposit is found to have half that thickness, it will prove the most 
valuable mineral deposit in the county. 

Edward E. Taylor, a chemist of Cleveland, Ohio, furnishes the follow- 
ing analysis of an iron ore from the surface near Johnville, Washington 
township : % 

Protocarbonate of iron - 88.77 

Phosphoric acid — 16 

Sulphuric acid - - - ..-.. .04 

Gangue f--- 9.12 

Metallic iron.-.. - -. 42.49 



The following is a table of the analyses of the coals of this county, 
made by Professor Wormley : 



Number. 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Specific gravity. . 


1.395 


1.369 

5.10 

4.20 

39.00 

41.70 


1.328 

2.75 

8 05 

42.95 

46.25 


1.345 


1.335 


1.312 


1.269 


1.282 


1.394 


1.292 


1.428 


Moisture 

Ash 

Volat. com. roat'r 
Fixed carbon.-.. 


2.75 

9.65 

43.75 

43.85 


2.30 
10.66 

29 30 

57.80 


4.30 
15.40 
45.70 
34.10 


3.85 
12.00 
40.15 
44.00 


7.30 

3.40 

34.90 

54.40 


4.20 

7.00 

32.20 

56.60 


1.65 
16.35 
3735 
44.65 


3.90 

5.65 

40.50 

49.95 


3.20 
17.10 
22.40 
56.30 


Total 

Sulphur . . - 

Gas per lb. in feet 


100. 
6.19 


100. 

2.26 
3.40 


100, 

4.85 


100. 

4.42 

2.87 


100. 

1.62 
2.67 


100. 

1.83 
2.32 


100. 

2.19 
3.20 


100. 

3.84 
3.32 


100. 

1.70 
2.31 


100. 

1.55 
2.95 


100. 

0.54 
2.24 



Sanders' Coal, No. 6, lowest bench. 

Sanders' Coal, No. 6, middle bench. 

Sanders' Coal, No. 6, lowest bench. 

Bennington Coal. 

Smith's Bank, No. 1, upper bench. 

Smith's Bank, No. 1, lower bench. 

Taylor's Coal, No. 7. 

Mast's Bank, No. 3, bottom coal. 

Strawbridge Coal, No. 2. 

Gloscoe's Cannel, No. 3. 

Daggers' Mine, No. 3, lower bench. 

It will be noted that the average percentage of ash is here greater than 
in most of the other productive coal regions of the State, and that in a 
few instances the amount of sulphur is large. It is probable that no 
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large amount of iron-making coal, to be used either raw or coked, can be 
obtained from this county, but it is capable of producing a very large 
amount of fuel, valuable for all ordinary uses. 

LEAD. 

Almost every county has its local traditions of lead mines formerly 
worked by the Indians ; and the testimony is often as positive as second- 
hand testimony can be, pointing to a definite location from which the 
Indian hunters obtained their supply of this metal. Such a location is 
definitely pointed out in Mechanic township, and old markings upon the 
forest trees are claimed to be signs made by the Indians to indicate the 
precise location of the deposits. These traditional rumors obtained more 
credence here, from the fact that the valley indicated is filled with the 
buried Ferruginous Shale mentioned on a preceding page, which shows 
plainly the action of fire; and, as no other explanation was suggested 
this cinder-like material was assumed to be the result of fires kindled 
for the purpose of smelting the lead-ores. The Indians were no archi- 
tects, and erected nothing deserving the name of buildings, either for 
residences or store-houses; and it is probable that all these traditions 
have their origin in the fact that they were compelled to ensure safety 
-of all their surplus supplies by burying them in the earth. Such de- 
posits of lead, known only to a few, and visited by stealth, would readily 
give rise to the traditions of lead-mining. This cinder-like material is 
plainly the result of the burning-out, locally, of a coal seam; and the 
Coal Measure rocks which are here alone exposed, show no evidences of 
lead in any quantity whatever. A little lead and zinc are occasionally 
found in the Waverly, but the quantity is exceedingly small, and it may 
be regarded as quite certain that there are no valuable deposits of either 
of these minerals in the county. 

DIP OF THE COAL MEASURES. 

It has been previously claimed, that there is a substantially uniform 
dip in the Coal Measure rocks, in a north-eastern direction, and that this 
is so even and regular that, having determined its rate and direction, a 
topographical survey will enable one to locate any member of the series 
in any other part of the field. All the results of my explorations tend 
to show that this claim is unfounded — that while it may be, and often is, 
true of particular localities, and over limited areas, the fact is, that the 
rate and direction of this dip are constantly varying, and that in places 
£he dip is in the opposite direction from what it would be if this claim 
were well founded. 

Barometrical observations, repeated many times at the same stations, 
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enable me to give the entire dip of the rocks in this county, and to the 
east, as accurately, probably, as it can be determined by this instrument. 
Coal No. 1 (Motes' bank), in the south-east corner of Knox, is, in this 
manner, found tu be 207 feet above Millersburg; one and a half miles 
east, at Jas. Williams' bank, 211 feet, rising a few feet in that distance. 
In a ravine north of Judge Armour's, west line of Hardy township, and 
about four miles east of last, it is 146 feet, the dip east being about 
eighteen feet to the mile. At John Cary's bank, near Millersburg, and 
two miles further east, it is seventy-six feet— dip ea&t, forty feet to the 
mile. 

Commencing on the western slope of the hills west of Saltillo, the 
Blue Limestone is 220 feet above Millersburg. At its first outcrop, de- 
scending from Saltillo 'to the east, it is 229 feet, having risen nine feet. 
On the slope between Dowdy's Run and Farmersville, it is 218 feet, 
having sunk eleven feet. On the slope east of Farmersville, it is 184 
feet, and further east, in the lowest valley, 137 feet, having sunk eighty- 
one feet. From this place to a point east of Shanesville, it gradually rises 
to 156 feet ; amount of rise, fourteen feet. It then steadily dips to the 
east, and at its first disappearance west of the Tuscarawas, is seventeen 
feet above Millersburg, the dip from the point of observation, east of 
Shanesville, being seventy-nine feet. All the observations here, show a 
dip towards these deeper valleys, indicating an intimate connection be- 
tween the present topography and the undulations of the Coal Measure 
rocks. Observations taken at remote points, will eliminate these undu 
lations, and show a dip to the south-east, at a rate which will represent 
the excess of the dip in that direction over the reverse dip, and not the 
rate of dip at any particular place. From facts stated above, it will 
also be evident that the dip of the different strata will not be the same, 
nor always in the same direction. When a wedge-shaped formation oc- 
cupies the interval between two coals or limestones, the dip of the two 
can not be the same. It follows that the identity of two coals, in distant 
parts of the field, can be established with certainty only by laboriously 
tracing the outcrops throughout the whole field. The system of numbers 
ing, and the determination of the members of the series which are sub- 
stantially persistent, will afford great aid in this determination ; but 
there are so many local, intrusive coals, and so great variation, both in 
the character and thickness of the material filling the intervals, that a 
section in one place will only approximately represent a section in 
another; so that a careful and painstaking study of all the members of 
the series, is required in every township, to enable the explorer to reach 
accurate results. 

36 



CHAPTER LXXXIII. 



EEFORT ON THE GEOLOGY OP COSHOCTON COUNTY. 



BY J. T. MODGE. 



GENERAL FEATURES. 



Coshocton county lies wholly in the great bituminous coal "field,. 
reaching close to its western margin. Its surface is, in appearance, very 
rough and hilly ; yet, there are no ridges, and rarely any point of consid- 
erable elevation above the general summit-level. This level, which is 
that of the great plateau of Eastern Ohio, and the neighboring country 
farther east, varies little from 1,100 to 1,200 feet above the sea. By the 
excavation of the valleys below it, the surface has been carved into hills, 
the slopes of which descend, to the general depth of 350 to 400 feet. 
That the surface of the great plateau once stood considerably higher, is 
rendered probable by the occasional occurrence of a mound of hard 
strata, standing like a monument above the general level. A very con- 
spicuous one of this kind, rising about eighty feet higher than the sum- 
mit of the highlands about it, and composed, apparently, of beds of 
Conglomerate, (loose pieces of which cover its top and steep sides), is 
seen near Coshocton county, in Tuscarawas, opposite Port Washington. 
Another, of similar appearance, is seen in the north-east part of Coshoc- 
ton county, just north of the road between Chili and Bakers ville. 

As the highlands of the county appear to have once been considera- 
bly higher than now, so the bottoms of the valleys were obviously once 
much deeper than at present ; for (as already explained of other portions 
of the State, in the first Annual Eeport) below the surface of the valleys 
are frequently accumulations of sand, clays, and gravels, reaching to the 

* Th© survey of Coshocton county/was made by Prof, Hodge, in 1872, and the MS. of 
his report was sent from Marquette, Michigan, where h© had gone to escape hay-asthma, 
just previous to his starting to return on the steamer Coburn, which foundered in Lake 
Huron, with the loss of all on board. (See notice of Prof. H., in vol. I, part 1, p. 12, 
note.) The report has recently been revised, and brought up to date, by Mr. M. C. Read. 
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depth of more than one hundred,, and sometimes to nearly two hundred 
feet. The gravel beds of the rivers, made up of pebbles of sienitic, por-^ 
phyritic, basaltic, and other more ancient rocks than are found in Ohio, 
and the same class of bowlders in the sand-hills and terraces bordering 
the streams, point to the currents of the Drift period as the agents of 
this denudation ; while the great width of the valleys, which is some- 
times four to five miles,; bear witness to the long time these currents 
must have been in action to have produced such astounding results.- 
Sometimes, indeed, it appears that a broad valley, once formed, has been, 
blocked up and deserted, while another, as extensive, has been excavated, 
in a new direction, and is followed by the river of the present day. 

In Coshocton county, suchj an ancient valley is seen to the south of 
West Lafayette, extending frorn, the Tuscarawas Valley south south-east to 
the valley of Wills Creek. When far enough from the Tuscarawas Val- 
ley not to be confounded with this, it is seen, in places, to be full three* 
miles wide, varying from this to, one mile. It is a valley of Diluvium, 
somewhat sandy, with hills of sand from thirty to forty feet high, the 
beds of which are sometimes seen exposed to this extent in the cuttings 
of present streams. Hills of the stratified rocks of the Coal Measures 
project into it from its sides, as irregular-shaped peninsulas, or stand in 
its midst as islands. A remarkable single hill, of this character, is seen 
directly north from West Lafayette, on the edge of the Tuscarawas River, 
opposite the mouth of White Eyes Creek. This ancient valley is known 
as White Eyes Plains. It is nearly all under cultivation ) and from the 
elevated points that overlook it, especially where it blends with the 
broad valley of the Tuscarawas, it affords views singularly beautiful and 
picturesque. Toward the south, the White Eyes Plains are lost in the 
valley of Wills Creek. By these two valleys, and that of the Tuscarawas^ 
the larger part of the townships of Tuscarawas, Lafayette, Franklin, 
and Linton are encircled and isolated. 

Opposite this valley, and north of the Tuscarawas, a similar valley, but 
m of much smaller dimensions, extends north- w est wardly through "the 
south-west part of Keene township, and toward the Killbuck, in the cen- 
ter of Bethlehem township. Possibly it may be found, on further exam- 
ination, that this was an ancient valley of the Killbuck. 

GEOLOGICAL STRUCTURE. 

Beside the Diluvium in the valleys of the streams, no other geological 
formation is found in Coshocton County, except the Carboniferous;, and 
of this the range is limited to the lower half of the Coal Measure (com- 
prising a thickness of some 850 feet), and the upper portion of the.Wa- 
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verly group— the lowest subdivision of the Carboniferous. The Lower 
Carboniferous limestone; which belongs above the Wa verly, appears to 
be wanting ; and the Conglomerate, which, in places, forms the floor of 
the Coal Measures in massive beds, often several hundred feet thick, was 
seen in place at only one locality, and there in a small layer not more 
than two or three feet thick. The almost total absence of any fragments 
of it, where one would look for them, near the base of the Coal Measures, 
1 indicates that this stratum is, also, generally wanting. The bottom of 
the Coal Measures is marked by its lowest great bed of sandstone, com- 
monly about a hundred feet thick ; and, in places directly under this, the 
lowest coal bed is seen, sometimes, of workable thickness, and sometimes 
pinched and insignificant, and separated from the well marked Waverly 
shales by only a few feet of clayey strata. 

These beds are all so nearly horizontal, that the dip is imperceptible 
at any locality. It is detected only by tracing them for several miles in 
the direction of the dip, which is towaM the south-east, or in the oppo- 
site direction as they rise. Owing to this general inclination of the 
strata, the Sub-carboniferous group is only seen in the northern and 
western townships of the county ; and in these, only in the deep valleys, 
where the Waverly shales form the lowest portion of the marginal hills, 
and rise in them, sometimes, to the height of over 200 feet ; as on the 
east side of the Mohican River, and on the upper part of the Walhond- 
ing. The top of the group comes down to the level of the canal, near 
the junction of the Killbuck and Walhonding, a little over twelve miles 
in a straight line from the Mohican River. The canal, in this distance, 
has descended, by nine locks, so that the total fall of the strata is over 
270 feet, and may, perhaps, be 320 feet in the twelve miles ; as on the south 
side of the Walhonding, toward the town of Newcastle, the top of the 
Waverly is about 250 feet above the level of the canal.* 

The brown and olive-colored shales, and light-colored sandstones of the 
Waverly, are seen in most of the branches of the Walhonding River, and 
in all the runs in Tiverton township that discharge into the Mohican. 
River. In the bottoms of these, the group is exposed within a mile, or a 
little more, to the town of Tiverton, toward the south. From Warsaw, it is 
traced up Beaver Run into Monroe township ; but, the valley rising faster 
than the strata, it is lost to view above Princeton. On the other side of 
the Walhonding, the group passes under the valley of Simmons's Creek, 

* Later observations show that Coshocton is near the bottom of a synclinal trough, 
the dip, south-east from Tiverton to Coshocton, being about 500 feet; while at Bridge- 
ville, fifteen miles farther on the line south-east, the strata have risen 135 feet from the 
bottom of the basin. 
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within about a mile of its mouth ; and the same is true of Mohawk creek, 
the next branch above. It stretches up the valley of the Killbuck into 
Holmes county ; and near the mill in the great bend of this, stream, in 
Clark township, it forms cliffs of shales and sandstones, forty to fifty feet 
high, in which the peculiar fossils of the group are found in great pro- 
fusion. It forms here, altogether, probably 100. feet of the lower portion 
of the hills. Doughty's Fork, a branch of the Fillbuck, also runs in the 
Waverly shales, as they were found with their fossils in the bottom, two 
miles south-west from Bloomfield. Over the line, in Holmes county, 
near the north-east corner of Tiverton township, the Waverly is exposed 
in the valley of Wolf Run. 

This group of the Carboniferous formation contains little of economical 
importance. It affords no coal nor iron-ore. Some of its beds of sand-' 
stone may prove of value, especially for flagging-stones. The Coal Meas- 
ures are very deficient in these ; and the want of such stones is already 
felt at Coshocton and the other principal towns situated in thi^ forma- 
tion. The brown and olive-colored shales produce, by their decomposi- 
tion, soils of great fertility, as is seen everywhere through the bottoms 
where they occur. Probably no more productive corn-fields, for their ex- 
tent, are to be found in the State, than those in the Waverly soils of the 
Western townships of Coshocton county. 

Small quantities of galena are not unfrequently met with in the 
Waverly, and they have led to the conviction that this metal might be 
found in abundance in this and the adjoining counties. There are, how- 
ever, no facts yet known that justify this belief. The lead of the Wa- 
verly forms no connected veins or beds, but is found replacing fossil 
shells, or, in isolated crystals, scattered in small number through the 
rock. Hence, while the reports of the existence of lead in Coshocton 
county, are " founded on fact," there is not the slightest probability that 
it will be ever discovered in sufficient quantity to pay for working. 

That portion of the Coal Measures found in Coshocton county, com- 
prises, altogether, the seven or eight coal beds in the lower half of the 
series ; but only a small number of these occur of workable dimensions 
in the same vicinity, and it is not often that more than one bed has 
been opened and mined in the same hill or neighborhood. The relative* 
position of these coal beds, and of the accompanying strata, may bei 
best understood by reference to the section, which exhibits the general 
manner of their arrangement in this county. Every farm in, the county, 
that lies above the Waverly strata, contains one. or more of these coal 
beds beneath its surface ; and those localities that contain the uppermost 
beds, also contain all the lower ones. But while each coal bed can almost 
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always be found and recognized in its proper place in the column, it does 
not follow that it should always maintain the same character, even ap- 
proximately. On the contrary, it is not unusual for it to change- in the 
•course of a few miles— sometimes, even in the same hill— from a workable 
bed of several feet, to- a worthless seam of a few inches in thickness. 
Hence, there is no safety in figuring .up an aggregate of so many feet of 
wprkable beds, in any locality, until these beds have there been actually 
•opened and proved. The indications afforded by borings, are generally of 
very uncertain character, as respects the thickness of the coal beds and 
the quality of the coal. It is, without doubt, often the case that the beds 
of black shale passed through are called coal, and when one occurs as the 
roof of a coal bed, it serves to add so much to' the thickness of the latter. 
By remarking, in the description of the townships, how rare it is for 
two workable beds to be found in the same locality, and how seldom any 
bed at all is worked below the sixth bed of the series, it can hardly be 
safe to estimate the total average distribution of the workable coal in the 
county,, at much more than the thickness of this one bed; and this, 
taking into consideration the probability that some of the lower beds 
will yet be worked below the level of the valleys, where their range is 
unbroken. It is to be hoped that the lowest bed of all, about which very 
little is now known, may be found as productive and valuable as it is in 
the counties to the north, in which event the estimate given above would 
prove too low. The sixth bed is a very remarkable one, for the regular- 
ity it maintains, not only through this county, but over several others — 
-even to the Pennsylvania line, and into that State. It here varies but 
little from four feet' in thickness, and is everywhere depended upon as 
the most valuable bed of the lower Coal Measures. Throughout its great 
extent, even into Holmes county, and to the Ohio River, at Steubenville, 
it may be recognized by the peculiar purplish-ash. The heaps of it seen 
by the farm houses, show to the passer-by, almost always without fail, 
whether it is this coal, or some other bed that supplies the neighbor- 
tiood. 

/ Of all the strata, the limestones are the most persistent, and serve as 
ihe best guides for identifying the coal beds that accompany them. 
• There are two bands of these, in particular, that are most useful in 
this respect. Both are fossiliferous, often abounding in crinoids and 
shells. The upper one, called the Gray limestone, is found varying in 
thickness from one foot, or less, up to six feet ten inches. It lies immer 
diately on the coal bed known as No. 4. The lower one, called the Blue 
limestone, has about the same range of thickness as the gray, and is 
sometimes only twenty feet below this. 
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In some localities in the county, two other beds of limestone make 
their appearance : one, dark-gray, or black, above the " Gray limestone ' y 
and Coal No.. 6; the other, a local bed, between the " Blue" or "Zoar," 
and the " Gray " or " Putnam Hill limestone." In one place— Alexander 
Hanlon's farm, Mill Creek township— these lower limestone beds seem to 
run together, forming a nearly continuous mass, twenty feet in thick- 
ness. Usually, the persistent limestone strata' — the "Blue and the 
" Gray " — are fifty to eighty feet apart. A coal seam (No. 3) generally lies 
immediately under this limestone, also, but is rarely of any value; and 
the same may be said of the bed above it (No. 3a), and also of the next 
below it (No. 2), both of which seem to be wanting in this county. The 
limestones in the western and central parts of the county are frequently 
.accompanied by large quantities of the hard, flinty rock, known as chert. 
There is often a great display of it, in loose pieces, in the roads above 
and below the outcrops of these calcareous strata; but natural exposures 
■of it in place, are very rare. In several instances, the limestone beds are 
seen intermixed with chert, and it is also noticed that chert sometimes 
takes the place entirely of the limestone. 

A few other limestone beds have occasionally been noticed at a higher 
position than the gray limestone, and one also between that and the 
blue, but they are of rare occurrence, and have only a local interest, ex- 
cept in their relation to limestone beds in similar part of the series in 
other counties. . . 

The sandstone beds are sometimes developed to the thickness of 70 to 
100. feet of massive layers. They are very apt, however, to pass into 
their bedded sheets, and again into shales. Rarely do they become even 
slightly calcareous, and no instance was observed of their passing, into 
limestone. The most persistent of the .sandstone beds,, so far as it could 
be traced before it disappears under the overlying strata, is the great bed 
at the base of the Coal Measures. The bed over Coal No. 6 is also very 
uniform. 

No iron ore, in any encouraging quantity, has been met with in the 
county. It ife seen scattered in kidney-shaped pieces among the shales, 
but never concentrated sufficiently to justify drifting for it. There may 
be one exception to this oil the farms of James Boyd and W. Hanlon, in 
Xeene township, near Lewisville, where a slight exploration, made at 
our suggestion, has developed, just below Coal bed No. 6 (or it may be 
the one above it) ferruginous layers resembling the blackband ore, mixed 
with kidney ore, said to be six feet thick. Kidney ore of » good quality 
is also found between Linton and Jacobsport, in the south-east part of 
Linton township. 
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The gravel beds of the rivers may be mentioned as among the useful 
mineral products. At Coshocton they furnish an excellent material for 
covering the streets of the town, or the clean pebbles might serve well 
for concrete work. 

Indian Mounds. — Two Indian mounds were met with in the county, 
which are worthy of notice, and which have never been explored. One 
is on the east bank of the Tuscarawas River, about three miles below 
Coshocton. It is of conical form, about twenty-five feet high, and of 
about eighty feet diameter at base. Its sides are covered with trees. The 
common road down the river passes close by ,it. The other one is in the 
river bottom, just above the village of Walhonding, a conspicuous coni- 
cal elevation in the meadow near the road. Evidences of the ancient 
mining of chert for the manufacture of arrow - points, etc., are also 
abundant. 

LOCAL GEOLOGY. 

In describing the localities visited, it will be convenient to take them 
up in the order of the townships, beginning at the north-west, and atten- 
tion will be directed chiefly to the coal beds as of principal importance. 

Tiverton. — The highest range of the Coal Measures in this township, 
is but little above the gray limestone. Its outcrop is seen on the high 
plateau in the neighborhood of the town of Tiverton, and that of the 
blue limestone about forty feet lower down. The "blossom" of a coal 
bed is occasionally seen in the road to the north of the town, in one in- 
stance, about a mile north from Tiverton, five feet below a bed of " black 
marble," a black, compact limestone, which has been found in the same 
relative position at a few other localities in the county. This rock ap- 
pears as if it would take a good polish, and be serviceable for ornamental 
purposes. It is known that there are coal beds in the northern part of 
the township, but none of them have been opened except at Phillips's, 
in the north-west corner, which place was not visited. The bed is re- 
ported to be small, and it is undoubtedly of little importance or the coal 
would be in some demand. At Tiverton Centre, coal is supplied for the 
use of the blacksmith from Coshocton, twenty-one miles Sistant, and is 
hauled in wagons, costing at the bank $1.80 per ton, and $5 for hauling. 
Longsinger's reported bank, about four miles east from Tiverton Centre, 
is a narrow seam of cannel ,coal of no importance. It is probable none 
of the beds above No. 1 are worth working, or there would have been 
some development made. No. 1 might be looked for to advantage at 
the base of the great sandstone bed, and between that and the Waverly 
shales, for about 200 feet above the Mohican River: This coal bed is 
opened, and appears well so far as it could be examined at McFarland's, 
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on the south edge of Monroe township, south-east from Princeton. It is 
very variable in thickness, often being cut out by the sandstone that 
always overlies it. In Mahoning county it is known as the Brier Hill 
coal, and is regarded as the most valuable bed in the State for blast fur- 
naces. It should be looked for in the deep runs below Tiverton Centre,, 
and on the slope of the steep hill down to the Mohican. 

Monroe. — The coal seams of this township have been developed but 
little more than those of Tiverton. There is here the same range of the 
Coal Measures, with the addition of one higher coal bed, the outcrop of 
which may be recognized close to the town of Spring Mountain, which 
is on as high land as any in this township. The gray limestone is seen, 
about sixty feet lower down, half a mile to the south. The only coal 
mines opened in the township of which we have any knowledge, aro 
Cooper's tw T o mines, north-west from Spring Mountain, and McFarland's r 
oh the south line of the township. Our examinations of these, as of 
most of the other coal beds in the county, were made under very un- 
favorable circumstances. As they are worked only in the winter season,, 
the localities are commonly found with difficulty, and when found the 
drifts are flooded with water, so that they cannot be entered, and no ono 
is about to give any information. The coal extracted is usually all car- 
ried away, not enough being left behind to give one any knowledge of 
its quality. For this reason it has been impossible to furnish specimens- 
of the coals for analysis or the cabinet. 

Cooper's bed was found in this condition. The coal seam appears 
to be four feet thick. It is overlaid by a confused mixture of fire-clay,, 
shale, and limestone, the last close to the roof, and supposed to be the- 
gray limestone. Over these strata, which are sometimes more than tea 
feet thick, are massive sandstoae rocks, much tumbled, the bed of which 
is not less than twenty feet thick. The coal has been mined to some ex- 
tent for use of the farmers around. 

McFarland's coal mine, as already mentioned, is in the lowest bed of 
the series, No. 1. It appears to be three feet thick, and is overlaid by 
slaty sandstone, of which eight feet are visible. The coal seems to b& 
partly cannel. In the run, about fifteen feet below the opening, are the- 
Waverly shaies, recognizable by their fossils. 

• Clark. — The principal coal mines of this township are in the south-east 
part, near the line of Bethlehem, on the farms of Thomas Elliott, John 
Moore, and J. Shannon, all In Coal No. 6. Jas. C. Endsley's coal bank, in* 
Bethlehem, belongs to the same group, and is the most important one r 
having been worked eighteen years, and supplying a large part of the 
two townships with coal. It is forty feet above the gray limestone, under 
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"which, is said to be a coal bed two feet thick ; and it is about ninety feet 
t)elow another coal seam eighteen feet thick, struck near Mr. Endsley's 
house, over which the hill still rises some seventy or eighty feet. The 
bed worked is three feet nine inches thick, less a seam it contains of six 
inches of pyritous fire-clay. The roof is black shale, of which five feet 
are exposed. The coal is in good repute for domestic uses, but does not 
.answer for blacksmiths. It is said to be the only coal bank opened in 
Bethlehem township. The following analysis of Endsley's coal has been 
made by Dr. Wormley : 

Specific gravity . 1.268 

Moisture ,... 3.20 

Ash.... .... 2.60 

Volatile matter 37.50 

Fixed carbon.... .... . ... _ 56.70 

100. 

Sulphur.. . 2.33 

" leftincoke 0.69 

" forming of coke 1.17 

Fixed gas in feet per pound 3.40 

Ash gray. 

Coke ..■ 1 -. compact. 

Thomas Elliott's coal-bed, just oyer the line in Clark township, is 
probably a continuation of Endsley's. It is two feet ten inches thick 
under a black shale roof, the shales abounding in fossil shells, but too 
-fragile for preservation. The coal appears to be too pyritous to be of 
much value. The other beds we did not succeed in finding. On the high 
lands, north-east from the mill at the great bend of the Killbuck, we 
heard, after having left this part of the township, of a coal-bed fyeing 
worked, which, from its .elevation, we suppose to be No. 6. These north- 
ern townships seem to be the most hilly and uncultivated in the county. 
They lie along the heads of many of the branches of the Tuscarawas, 
and the general course of the streams is not far from the dip of the strata. 
The greater elevation of the plateau in this region accounts for the oc- 
currence of the higher coal-beds in the summits. Though unusually 
hilly and rough, the surface exhibits few outcrops of the coals and lime- 
stones for long distances. From the bend of the Killbuck, north-east, 
toward Bloomfield, the road ascends three hundred and fifty feet in the 
first mile. The first coal outcrop observed is about two miles south-west 
from Bloomfield, just after crossing the small branch of the Killbuck 
running on the Waverly shales. This must be the outcrop of Coal No. 
1. Descending toward Bloomfield, on the other side of the summit, the 
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gray limestone is met with at one hundred and seventy feet higher ele- 
vation by barometer, with large coal outcrop immediately under it. Forty 
feet below this is another outcrop of coal, and about seventy- five feet be- 
low this, a third, and a sandstone bed beneath this, with no appearance 
of the Waverly to the bottom of the valley in which Bloomfield is 
situated. This group must, however, be very near the surface at this 
place. None of the outcrops, noticed above, appear to have been followed 
up to ascertain the character and thickness of the coals. This neighbor- 
hood is supplied with coal from beds in the adjacent township of Mill 
Creek. 

Recent explorations disclose the fact that in Bethlehem and Clark 
township, near the line separating them, Coal No. 7 is in places four feet 
thick, and of good quality. At Mr. Durr's bank, it has this thick vein, 
is an open, burning, white ash coal, containing little visible sulphur, 
and gives better promise of being a good iron-making coal than any other 
examined in the county. A coal was disclosed in a well near Mr. 
Glover's residence, without cover, showing eighteen inches of the bottom 
bench, which may be No. 7, or perhaps No. 7a. On the east half of the 
south-east quarter of section 23, Clark township, an outcrop of Coal No. 
6 is thirty-seven inches in thickness, with a heavy body of shale above 
it. Other outcrops in the neighborhood are reported to show three feet 
nine inches of coal. At the opening examined, the coal increased in 
thickness as the drift was carried into the hill. The coal is hard and 
black, with a brilliant, resinous luster, containing a large percentage of 
fixed carbon, and is evidently of excellent quality. At the Imley Bank, 
On section 25, Bethlehem township, the coal at an outcrop measures forty- 
three inches, 1 and , is reported to reach a thickness of four and one-half 
feet in some of the rooms worked. It is, by the barometer, twenty-five' 
feet below the coal on section 23, Clark township, and about one-half a 
mile distant. This coal in Bethlehem township, I am inclined to regard 
as below No. 6, and as that which is disclosed a little farther north, 
capped with the black limestone. The coal is of superior quality, and 
there is quite a large territory underlain by it. Coke made from it, in a 
smothered fire, in the open air, has been analyzed by Mr. E. It. Taylor, 
who reports the following composition : 

Asli .......... ....I........ 5.02 

Carbon by ignition 94.16 

Sulpliur .82 

At the place of these openings, all the rocks of the Coal Measures are 
in their positions, and the horizons of seven coals and two limestones 
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can "be determined. About one mile north, on Mr. Glover's land, i:ci 
Clark township, the following section w^s obtained: 
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Coal Ifo. 6, 100 feet from top of hill. 



Shaly sandstone. 

Black limestone. 
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Sandy shale. 

Coal streak at base. 
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This section shows that after the deposit of the lower coals there was an 
upheaval of 280 feet, and a channel plowed by the water to the base of the 
Coal Measures. The thin conglomerate in this neighborhood is cherty, and 
from one of these fragments of cherts I have obtained a fair sized crystal 
of galena, the best specimen of lead ore I have ever seen obtained from 
Ohio rocks. 

• Mill Creek. — Low's coal bank, in the north-west corner of this township, 
one mile east from Bloomfleld, lies directly under the gray limestone, a 
seam of fire-clay, seven inches thick separating the limestone from the 
upper layer of coal. This upper layer is bright coal five inches thick, 
under it cannel coal seven inches, and under this two feet five inches of 
good, bright coal. In the next hill west is Evans' coal bank, at thirty 
feet higher elevation. This has been opened, but not worked much, and 
was in no condition to enter. The bed is said to be three feet thick, the 
coal to be of good quality. It has a good cover of sandstone, making the- 
summit of the hill. 

Through the western part of Mill Creek, by the'" grade road," expo* 
sures of strata that can be recognized are very rare; and no openings 
of coal are met with. Near the south line of the township the blue 
limestone is seen at several places along the road, sometimes with the- 



COSHOCTON COUNTY. 573 

" blossom" of coal beneath it. Chert; in considerable quantity is often 
associated with it. At One place the blue limestone appears to be seven 
or eight feet thick. Immediately oyer it is a large bed of chert, and about 
forty feet higher up the blossom of coal, but no appearance of the gray 
limestone. 

In the south-east corner of Mill Creek, and in the adjoining lands in 
the three townships of Keene, White Eyes, and Crawford, are several coal 
banks, all in Coal No. 6, which is recognized, both by its position (about 
■one hundred feet above the grey limestone) and by its peculiar purplish 
ash. The outcrop of other coal beds is seen at several places on these lands 
but the only bed worked is No. 6. The coal is mined only in the winter 
season, and chiefly on the farms of A, Overholts, in Mill Creek ; of Thos. 
Davis, adjoining this, in Keene; of Scott, Funk, Boyd, and Miller, in 
White Eyes; and of Boyd, Graham, and Swigert, in Crawford. The bed 
where it was accessible was found varying from two feet ten inches, at 
Davis's and at Overholts's, to four feet three inches thick at Scott's; but 
the openings being all deserted, nothing could be determined as to the 
quality of the coal. Some pyrites is seen, one seam of it an inch thick 
near the floor, but the quantity is small. As this group of mines sup- 
plies the demand of a large portion of the four townships, the coal is, 
without doubt, the best the country affords. It is, moreover, obtained 
exclusively from the bed well known to be the most important one in 
ihe county. The summit level in this vicinity is about one hundred 
feet above the plane of the coal bed; and immediately over the coal is a 
heavy bed of slaty sandstone, apparently not under thirty-five feet thick. 
On Alexander Hanlon's farm, half a mile north-west from Overholts's, 
Bnd also on Oliver Crawford's, nearly a mile farther north, are seen a 
number of exposures of coal and limestone beds, which, taken together, 
^ive sections not readily explained in connection with the barometrical 
elevations obtained, and which were verified in part by repeating in 
going and returning. Coal No. 6 is opened on the south side of the 
hill, on Mr. Hanlon's farm, about one hundred and twenty feet below its 
summit. A bed of limestone, about one foot six inches thick, shows 
itself sixty-five feet above the coal bed. To the south about one-quarter 
of a mile, and two hundred feet below the coal bed, is the top of a great 
bed of gray limestone, which, followed by successive steps down the bed 
of a run, presents a thickness of about twenty-five feet, as leveled with 
the hand-level. This may be somewhat exaggerated, as there is a strong 
■dip to the south, and the exposure is down the run in this direction for 
nearly two hundred and fifty feet. Under the upper layers is seen some 
<coal smut, and under the whole is a bed of coal, said to be two feet thick. 
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The strata for twenty feet below are hidden, and then succeeds a bed of 
massive sandstone, from thirty to forty feet thick. On Crawford's land, 
nearly a mile to the north, two coal outcrops are seen in two neighboring 
runs. One is of a coal bed about thirteen inches thick, directly under 
gray limestone, apparently only two inches thick, and one hundred and 
ten feet below the level of coal No. 6. In the other run, at twenty feet 
lower level, is a bed of coal three feet thick, of which the upper portion 
is cannel, and the lower partly cannel, and partly bright coal. No limef 
stone is exposed near the coal. It would appear that these two coal out 7 
crops are continuations of the beds on the south side of the hill, though 
they are ninety feet higher, and nothing is seen of the great mass of 
limestone that there lies between them. The coals are probably the rep T 
resentatives of Nos. 3 and 4, and the limestones that overlie these have 
here run together. The unusual high elevation of Coal No. 6, on the 
south side of the hill, may be a barometrical error. The dip, which is 
certainly very great here, would account for a part, at least, of the dis- 
crepancy in the height of the coal above the two outcrops of limestone 
on the opposite sides of the hill. 

Analysis of Crawford's Coal. 

Moisture .„-.,... 2.80 

Ash ......._ f9.50 

Volatile matter 28.20 

Fixed Cirbon 49.50 



100.00 



Sulphur 5.57 

Fixed gas, per cubic feet per pound --•- 2.19 ... 

Crawford. — Beside the coal banks on the edge of Mill Creek township, 
there appear to be none worked in Crawford. The outcrop of coal was 
observed on the north line of the township, near New Bedford, but over 
all the rough country from thence to Chili, through the centre of the 
township, no one appears to have given any attention to obtaining coal 
elsewhere than. from the locality in the south-west corner, already de- 
scribed. It is probable that No. 6 disappears to the north, rising faster 
than the surface of the country in this direction, and the lower beds have 
not been found worth working. Wood has not yet become expensive as 
fuel, and the demand for coal is not sufficient to render it an object to 
search for it. 

Newcastle. — The northern half of this township is in the Waverlyj ex- 
cepting only the upper part of the hills in the north-east quarter. The 
highest lands near the town of Newcastle, on the south side of the Wal- 
honding, are about four hundred and twenty feet above the bottoms of 
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this river, i. e. seven hundred and eighty ahove Lake Erie. The highest 
and only coal bed worked in the township is No. 4, under the gray lime-' 
stone, and from seventy to eighty feet below the highest elevations. Coal. 
No. 1 is seen on descending the steep hill from Newcastle to the 
Walhonding, in a bed only eighteen inches thick, beneath the great- 
sandstone bed at the base of the Coal Measures, which is here about 
thirty feet thick. Kidney ore, with a little shale from six inches to a 
foot thick, separate the coal from the sandstone. For fifty feet over the 
sandstone the strata are concealed, excepting that the smut of a very 
small coal seam is observed below the diggings for fire-clay, at the top of 
this interval. Over the fire-clay, which is three feet to four feet 
thick, is coal (seen here only in the outcrop), and over the coal a fossil- 
iferous gray limestone, two feet thick, overlaid with blue chert. The- 
fire-clay is dug for the supply of Batter's pottery, at Newcastle. There 
is also another small pottery there owned by Mr. Lewis. 

Though the gray limestone is met with almost every where near the 
summit of the township, the openings of the coal-bed it covers are not 
very numerous. One of these is James Smith's, half a mile north-east 
from Newcastle. The limestone is here several feet thick, and forms the 
roof of the coal. This is two and a half feet thick, and much mixed 
with small seams of shale and pyrites. Though the coal is of inferior 
quality, it finds a sale for local uses, at ten cents a bushel. 

At Calvin Stott's, one and one-half miles south-east from Newcastle,, 
the coal is found two and one-half feet thick, under six feet of the gray 
limestone. It is here of better quality, compact and bright, with not so 
much sulphur. 

This bed may be opened in numerous places, and is the best the town- 
ship affords ; yet the next higher bed may perhaps be found near the 
line of Jefferson, on the road to Jericho. 

The following section, from summit of hills at Newcastle to t he mout 
of Owl Creek, will show the general geological structure of this portion 
of the county: 

1. Interval covered 45 feet. 

2. Blue chert . 1 " 

3. Gray, rottenrlimestone . „ :. 2 u 

4. Blue ch&rt li " 

5. Coal No. 3 * %i " 

6. Fire-clay worked for pottery 4 " 

7. Slope covered ■„ 85 ,'■" 

8. Sandstone 30 '" 

9. Iron ore 6 to 18 in. 

10. CoalNo. 1 If feet. 

11. Waverly shales .. 225 " 
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The cherty limestone over the upper coal is traceable several miles 
along the banks of Owl Creek into Knox county. It abounds in fossils, 
which include nearly all the species found in the famous locality on 
Flint Bidge, near Newark. The lithological character of the rock is the 
same, a blue, earthy, sometimes cherty limestone, weathering light 
brown. The horizon of the two localities is doubtless the same. The 
base of the section is three hundred feet above Lake Erie. 

Jefferson. — -The north half of this township is in strata probably too 
low for any of the workable coal-beds except No. 1, which may be looked 
for with good prospect of success, as it is worked just over the line in 
Monroe, as already described. On the south side of the township, Coal 
No. 3 a has been opened upon several farms, and being found of large 
size and of cannel character, rich in oil, large preparations were made 
to work it for the supply of oil distilleries, when the great develop- 
ments of the petroleum wells put a stop to the business. On the farm 
of John Taylor (west side of Simmons' Creek) the bed is opened about 
fifty feet below the top of the hill. It is about five feet thick, sound can- 
nel coal, with a little pyrites scattered through it. The coal abounds 
with impressions of coal- plants, and in the shaly blocks from the roof 
.are remarkably fine specimens of Sligmarise with lateral rootlets. On 
the other side of the same hill (to the west) is Lyman's opening in the 
same bed. The roof is here exposed, and consists, next th§ coal, of blue 
limestone six inches, over this, chert eighteen inches, and limestone at 
top, making in all over three feet. The coal-bed is full six feet thick. 
Sharpless' mine, across the valley, in Bedford township, belongs to this 
group. The gray limestone is found scattered near the top of the hill 
above Lyman's opening, but the coal-bed under it is not opened. Its 
outcrop is observed in the road toward Newcastle, overlaid by a thick 
bed of shale. Chert is very abundant, associated with both the lime- 
stone beds, and also at higher levels than the gray limestone. Descend- 
ing the hill toward the Little Mohawk, the gray limestone is seen not 
far below the summit, about four feet thick, with coal- smut below, and 
shale-beds containing kidney ore above it. The coal-bed is opened on 
the farm of James Moore, Sen., close by this outcrop, and was worked for 
oil, the coal yielding forty gallons to the ton. The bed is seven feet 
thick, the lower five feet cannel and the upper two feet bright coal, over- 
laid by gray limestone and chert. On the opposite side of the road the 
same bed was worked by Wm. Gibbons. The descent from this point 
to the. bridge over the Little Mohawk at Jericho, about a quarter 
of a mile to the west, is one hundred and eighty feet by barometer. 
This should reach into the Waverly shales. There are no exposures of 
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any strata to be seen. The hill to the west rises nearly or quite three 

hundred feet above the Little Mohawk, beyond the township line, in 

Newcastle, and the next coal bed above the gray limestone probably oar 

ried in, an outcrop being seen, supposed to belong to this bed. 

Section between S'immons's Rwn and Jericho, Jefferson Towx\ t secip ; C03H0cro 

County. , 
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Coal. 
Sandstone. 

River at Warsaw and level of railroad at Coshocton. 



"^ Analysis of Mr. Taylor's Coal. 
Specific gravity . '. . 1.418 

Moisture .. „ .... 1.35 

Ash . 19.70 

Volatile combustible matter . 36.35 

Fixed carbon ...... 42.60 

100.00 

Sulphur . 1.89 

Fixed gas per cu. ffc. per lb. 3.42. 

Bethlehem, — This township is very largely in the Waverlyvand the 

lower 3 undeveloped Coal Measures. The only coal bed known to be 
37 
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opened in the township, is that of James C. Endsley, close to the line of 
Clark, and already noticed in the account of that township. It is pro- 
bable that Coal Bed No. 14, may be found of good size and character in 
the extreme south-west corner, as it is worked in the north-west corner 
of Jackson. 

Keene. — The eastern half of Keene township has several openings of 
Coal No. 6, which appears to be the only bed now worked. That of'Thos. 
Davis, in the north-east corner, has been referred to in the account of the 
coal beds of Mill Creek. In the southern part of the township, James 
Boyd has worked the same bed to considerable extent, by three openings 
on his farm, about one and a half miles north from Lewisville. The bed 
lies about 150 feet above the level of the canal at Lewisville, and 100 feet 
below the summit of the hill. The canal is about on the same, level as 
the railroad at Coshocton. Fifty feet above this, is an outcrop of the 
gray limestone, near Lewisville. In one of the openings, the coal is 
found three feet nine inches thick, with a parting seam of either fire- 
clay or pyrites, three inches thick, nine inches above the floor. In 
another, on the west side of the same hill, the bed is four feet thick, 
including four inches of fire-clay, eight inches above the bottom. The 
overlying strata are slaty sandstones, thirty feeu thick. The coal appears 
to be of excellent quality, is of brilliant, jet-black color, and is mostly 
free from sulphur. It is not in demand by the blacksmiths, probably 
from not melting well to make a hollow fire; but is sold wholly for do- 
mestic uses. 

On the adjoining farm of W. Hanlon, another coal bed was opened 
some time ago, sixty feet higher up, and is said to be over three feet 
thick. It is not worked. Since our examinations here, the discovery 
before referred to, has been made of the ferruginous layers resembling 
the black-band ore, accompanied with kidney ore, a few feet under this 
bed, or the one below.* Other coal openings in this township, are 

* The iron ore referred to on Mr. Hanlon's farm, is reported by Mr. James B >yd to be 
from three to six feet in thickness, regularly stratified. An analysis, by Dr. Wormley, 
reveals tne following composition : 

Specific gravity '. 3.100 

"Water and. organic matter . 4 U0 

Silicious matter 15.08 

Iron se^quioxide .. . 13.86 

Iron carbonate ■.. . 51.88 

Manganese 2.80 

Alumina 0.50 

Lime phosphate. 1.11 

Lime carbonate , 4.53 

Magnesia carbonate 4 46 

Sulphur ,.. ......... 0.35 

~99.47 

Metallic iron . 34.74 

Phosphoric acid , 0.51 
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reported in the south-east corner, and, also, about two miles east from 
Keene Center, on the land of A. Boyd. These two are supposed to be in 
Coal Bed No. 6. Keene Center, though on very high ground, does not, 
apparently, quite reach up to the plane of Coal No. 6; and no openings 
are made in the lower beds. To the north of the town, the strata are 
well exposed by the side of the road, from the top of the hill down into 
the valley of Mill Creek, presenting the following section: Near the 
top, at the town, slaty sandstone ; shales, mostly olive- colored, forty feet ; 
limestone (gray ?), coal-smut, and fire-clay, underlaid by olive shales, sixty 
feet; several layers of kidney iron-ore, ten feet above the bottom of the 
shales; coal outcrop under the shales ; five feet under this, to top of 
great bed of chert, associated with blue limestone, and coal outcrop be- 
neath. A large bed of massive sandstone, supposed to be that at the 
base of the Coal Measures, lies not far below the blue limestone, its upper 
layers about twenty feet below the top of the chert and blue limestone 
This group of about 150 feet, affords little promise of any workable bed 
of coal; and some portions of it occupy the greater part of the township. 

White Eyes,— The only coal openings visited in this township, are those 
in the north-west corner, noticed with the coal beds of Mill Creek. The 
developments there have had the effect of discouraging other enterprises 
of the kind, especially as the demand for coal is so limited. In the 
north-east part of the township, along the road from Chili toward Bakers- 
ville, the lands lie near the plane of the two limestone beds, with no 
promise of workable coal ; and none is reported by the farmers, in an- 
swer to our inquiries. 

Adams.— Throughout the north part of Adams, the coal bed most 
worked is No. 4, under the gray limestone. It is a bed of inferior 
character, both as regards the amount and quality of the coal 
it affords. It is commonly known as the " double bed," from a 
seam of fire-clay, about a foot thick, in the middle of the bed. It has 
been worked half a mile west from Bakersville, where the whole bed 
was four feet thick, the upper part mixed with cannel coal. About 
twenty feet above the» gray limestone, which covers the coal bed, is a bed 
of black limestone, of slaty structure, perhaps two feet thick. It contains 
fossil shells, but in poor condition. This bed corresponds, in ^position 
with the "black marble" found in the western part of the county. 
Near the western side of the township, the double coal bed is worked on 
the farms of Powell, of Filiibaum, and of others in the neighborhood, 
and further east on Zinkon's. At this place, the next upper bed (No. 6) 
is also opened ninety to one hundred feet higher up, and too close to the 
top of the hill to be worked to advantage. It is a little over three feet 
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thick, contains no slate seams and but little sulphur. On Vance's farm, 
lying next south from Zinkon's, the same bed is again opened near the 
top of the hill, and has, so far, been worked by stripping. It appears to 
be about three feet thick, of sound cubical coal, very black, the upper 
portion sulphurous. It is overlaid by black shale, two feet nine inches ; 
•sandstone, one foot three inches; and over this, shaly sandstone, a thick 
bed, to the top of the hill. The lower part of the bed, and the strata 
below, are hidden. In a run near by, at about fifty feet lower elevation, 
is a bed of chert and " black marble," some of the latter of compact 
structure, and some of it shelly; and thirty-five to forty feet below this, 
is the outcrop of the gray limestone, and Coal No. 4,,(not opened), the 
strata between being mostly slaty sandstones. There are numerous other 
coal openings to the south-east of Vance's, as Pinkerton's, March's, and 
Miller's, on the west side of Evans Creek, all in No. 6 coal bed; and 
Addie's, on the east side, supposed to be in the same ; and that of W. 
Davis, also on the high lands to the north-west of Orange, and near the 
township line of Oxford, 

Perry. — The strata here, as in Newcastle, are of the lower part of the 
Coal Measures; and, frequently, over the surface of the hills, the gray 
and blue limestones are recognized, accompanied with chert. They are 
seen in the neighborhood of East Union ; but no openings of the coal 
beds usually associated with these, are met with ; and it is probable these 
beds are of little or no value in this township. A little to the south-east 
of the center of the township, near the foot of a long hill, and below 
a great bed of massive sandstone, is Crawford's coal-bank, in bed No. 1. 
The bed is from two and a half to three feet thick, with a black shale 
roof. The coal is of excellent quality, mostly in sound blocks, very free 
from sulphur, and of u open burning" character. Some of it is of slaty 
cannel structure, with mineral charcoal intermixed. This is the only 
really good display of this lowest coal bed met with in the county ; and 
it is an encouragement for hoping that a seam that has proved so valu- 
able as this has in other counties, may be found at many other localities 
in this, of good character. Its low position gives it an extensive range ; 
but there is always uncertainty about its continuing far without being 
encroached upon and disturbed -by the sandstone bed above it. Its occur- 
rence here indicates that of the Waverly group in the bottoms of the 
runs in this township. 
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Section at East Union, Perky Township. 

Gray limestone. 
Coal No 4. 

40 feet. 

Blue limestone. 
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Sandstone, 130 feet. 



Bituminous shale. 
Coal No. 1, 3 feet. 



The following is the composition of Crawford's coal, as determined by 
Dr. Wormley'. 

Specific gravity 1.277 



Moisture .. . 

Ash 

Volatile matter . 
Fixed carbon . . . 



4.40 
5.65 

33.40 
56.35 



100.00 



Sulphur 

Sulphur left in coke 

Sulphur forming of coke 
Fixed gas per pound c. f. . 



1.83 
0.41 
0.66 
2.36 



Ash - fawn- color. 

Coke compact. 

Bedford. — The occurrence of cannel coal in a large bed under the blue 
limestone on Sharpler's farm, on the north line of the township, has 
been noticed in describing the coal openings in Jefferson. In the north- 
west part of Bedford, at the coal openings of John Little and Jos. Freese,. 
a greater number of coal beds are seen in one section than at any other 
locality in the county. At the base of the hill, in the road, and under a 
bed of massive sandstone not less than thirty feet thick, is the blossom 
of coal supposed to be No. 1. Fifty feet above this is John Little's coal 
bank under a bed of blue shale, the lower layers of which are calcareous, 
and no doubt represent the blue limestone. The coal bed (No. 3) is of 
workable size, but nothing more could be ascertained of its character, the 
opening being flooded with water. In the run close by, and seventy feet 
above the base, is Jos. Freese's coal opening under massive sandstone, of 
which twelve feet are exposed. 
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The following is a section near Joseph Freese's mine, north of West 
Bedford, Bedford township : 

FT. IN. 

Soil and drift. 
Buff limestone. 

Sandstone and shale partly covered 100 

Coal outcrop ' 

Shale - 30 

Gray limestone - 5 

Coal No. 4 ....... 2 4 

Shaly sandstone * . - 30 

€oal, J. Freese's (No 3a?) . 3 11 

Blue calcareous shale .„• - 20 

Coal outcrop (No. 3) 

Space partly covered, mostly sandstone 80 

Coal No. 1 (?) 

Freese's coal is a compound seam, consisting of, 

Bituminous coal 18 inches. 

Cannel coal .-- 10 •' 

Fire clay ..„„...-.. 3 to 4 inches. 

Bituminous coal 15 inches. 

Black shale 

At one hundred feet elevation the gray limestone appears in the run 
overlying a coal seam twenty-eight inches thick, not opened, and at one 
hundred and thirty feet is the outcrop of another coal bed of cannel 
character, the thickness not known. Over this coal is a heavy bed of 
massive sandstone, and above this to the top of the hill, about one hun- 
dred feet more, no more exposures are seen. But in the forks of the road 
near by, and some twenty to thirty feet higher elevation than the upper- 
most coal bed in the section, is an outcrop of hard,. compact limestone, 
abounding in fossil shells, the stratum probably not over two feet thick. 
It is remarkable, at this place, what a change the coals Nos. 3 and 4 have 
undergone from their much larger dimensions in Jefferson, only about 
three miles distant. No. 3a also assumes here a workable character, not 
observed any where else in the county. 

No other coal openings are seen between this place and the village of 
West Bedford. The village stands some fifty feet above the gray lime- 
stone, which is seen a little to the north ; and the range of the strata 
is from the summit down into the bottoms about two hundred and forty 
feet. About forty feet lower than the gray limestone is a large outcrop 
of coal in the road, which is probably No. 3a, the blue limestone being 
met thirty feet lower in a large exposure of massive blocks. At the low- 
est point in the road, about one-half mile east from West Bedford, where 
the road forks, one branch going to Warsaw and the other to Roscoe, is 
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the lower great sandstone bed of the coal measures, about one hundred 
and ninety feet below the gray limestone. Two miles east from West 
Bedford is Sproule's coal bank, three feet thick, the coal very sulphury, 
no cannel in it. Johnson's mine, half a mile further east, and Marshall's 
still farther in this direction, exhibit the same characters. The bed is 
evidently the same at the three places, and is supposed to be No. 4, though 
the gray limestone is not seen near it. No good coal is found in the cen- 
tral and southern part of the township, and the blacksmiths depend upon 
coal brought from Parks opening in No. 6, in the northeast corner of 
Washington township. The same bed could no doubt be found in the 
south part of Bedford, as near the school house, not a mile south from 
Sproule's mine, the following outcrops are observed from the blue lime- 
stone up, The gray limestone fifty feet higher, four feet thick; coal out- 
crop (No, 6), eighty feet up. Above the school house : coal outcrop, one 
hundred and twenty-five feet up; top of the hill, one hundred and eighty 
feet above the blue limestone, reddish brown sandstone. 

Section on Sproule's farm, east of West Bedford, Bedford township. 

FT. 

Soil and drift. 
Gray limestone. 

Coal, Sproule's land - 3 

Fire-clay. 

Shales and sandstones, mostly covered 80 

Blue limestone » » 8 

Cannel coal ... 2 

Fire-clay. 

Space mostly covered, sandstone below 100 

Coal No, 1. 

Jackson. — In the northwest corner of this township, coal No. 4 is worked 
on the farm of Abm. Haines, near the summit of the hills. The bed is 
four feet thick^ and the coal appears to be of good quality; has no cannel 
seams. Its roof is shale, three inches thick, and over this is the gray 
limestone, six feet ten inches thick. From the bottom of this limestone 
it is twenty four feet to the blue limestone exposed in the run below, 
mixed with chert, and overlying a cannel coal bed, the thickness of which 
is not known. As both, these coal beds attain large dimensions. on the 
other side of Simmons Creek, in Jefferson and Bedford townships, they 
may be expected to occur in other places in the northwest part of Jack- 
son, also, of workable size ; but the only locality in Jackson where either 
is opened is in the extreme corner of the township. Toward Roscoe, over 
the high lands to the south of the Walhonding River, the summits are 
far above the plane of these beds, and between four and one-half and five 
and one-half miles from Roicoe, the outcrops of two coal beds are observed, 
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one of which is supposed to be No. 6, and the other the next bed above. 
In a run near the road in this vicinity, an imperfect section was obtained, 
showing the blue limestone at bottom three feet thick, and thirty feet 
above it the bottom of a bed of massive sandstone full fifty feet thick, 
with signs of coal six feet below it, with shale between the coal and sand- 
stone. Near the summit, about seventy feet above theg top of the sand- 
stone, is the outcrop ©f the uppermost bed. On the next road to the south 
of this, a mile and a half west from Roscoe, the upper part of the great 
sandstone bed below coal No. 6, forms the pavement of the road, and be- 
neath is a cave formed by the overhanging rock and extending entirely 
across under the road. The bottom of the sandstone is fifty-five feet below 
the road, and down the run fifteen feet lower is a fine exposure of the 
gray limestone two or three feet thick, with an inferior kind of cannei 
coal under it. A blue limestone crops out still further down the run, 
only about twenty feet under the gray limestone— shales and slaty sand- 
stones occupying the intermediate space. The hills in this part of the 
township are quite high enough to catch No. 6 coal, and also the next 
bed in many localities. But No. 6 is the only bed known in the town- 
ship as of much importance. It is opened at a number of places to the 
south of Roscoe, as at Dougherty's, Oder's, Jacob Housers, etc. The bed 
is from three to four feet thick, the coal is in good repute, and that from 
Oder's bank is hauled to Moscow, in Virginia township, for blacksmiths' 
use. But the most important mines in the township are in the south- 
east part, near the line of Virginia, especially those worked on adjoining 
tracts, belonging respectively to the Coalport Coal Company, and the 
Summit Coal Company, both under the management of Mr. Jos. Alexan- 
der. The locality is a mile and a half from the canal, with which it is 
connected by a horse track railroad. The coal bed is three feet ten inches 
thick, with a seam of shale one to two inches thick, fifteen inches above 
the floor. The mines have been in operation fifteen years. They now 
employ about twenty men, and the coal, which is. of good quality and in 
good demand, finds a market in the central part of the State, being trans- 
ported west by the canal. The roof of the bed is blue shale, and in the 
shale beds above and below the coal, kidney ore is found, which Mr. Alex- 
ander supposes will prove sufficiently abundant' to work. He finds the 
dip to be southeast sixteen and one-half feet in a mile. 

Prosser's coal mine is three miles south from Coshocton ^ and half a 
mile west from the canal. The bed is close upon four feet thick ; contains 
no visible sulphur but what can be easily sorted out. The upper part is 
harder coal than the lower, and separated from it by a small seam of fire- 
clay, eighteen inches above the floor. It has been worked for three years 
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past. The coal is shipped by canal, and finds a market westward, and to 
the north-west as far as Sandusky. The following is the succession of 
strata observed in the run below the coal bed : Seventy-five feet below ? , 
is the bottom of a large b8d of massive sandstone, not less than thirty 
feet thick, some layers of it conglomeritic ; under it, shale beds (bluish) 
about twenty feet thick, with balls and layers of iron-ore ; at ninety-five 
feet below the coal, is fire-clay, and, under this, blue shale and kidney 
ore ; at 105 feet, black chert, five feet thick ; and 15 feet below this, black 
shale and cannel coal, not distinctly divided — altogether, about four feet 
thick. The lowest of these strata represent the blue limestone, and Coal 
No. 3; and the black chert is the representative of a limestone which i& 
locally found over the next ©oal above. 

The following are the analyses of the coal from the mines above men- 
tioned, No. 1 being from the mines of the Coalport Coal Company ; Ncx. 
% Prosser's upper bench ; No. 3, Prosser's lower bench : 





1. 


2. 


3. 


Specific gravity 


1.357 


1.253 


1.296 






Moisture . „.. . 


3.60 

6.20 

37.20 

53.00 


4.30 

1.40 

38.00 

56.30 


3.70 


Ash 


2.20 


Volatile combustible matter «... 


36.10 


Fixed carbon .--« . 


58.00 








100.00 


100.00 


100.00 


Sulphur - .--. .. 


3.34 
' 2.08 

3.51 

3.08 c.f. 
gray, 
compact. 


1.64 

0.38 

0.65 

3.65 c.f. 
yellow, 
compact. 


2.77" 


Sulphur left in coke - _. 


0.90 


Sul phur formiii g of coke .... 


1.47 


Fixed g&s ; per pound 


3.42 c.f, 


Ash 


fawn. 


Coke 


compact. 







Tuscarawas, — The lowest strata in this township-, are those near the* 
blue limestone. It lies near the level of the railroad, and of the canal 
near the aqueduct to the north of Coshocton. Where the highway 
crosses Mill creek, in the north-east part of the township, the following; 
section of 165 feet may be observed: At top of the hill, massive sand- 
stone, extending down about 100 feet ; 125 feet below the top of this sand- 
stone, gray limestone, four feet thick, with much chert intermixed and 
overlying a coal bed, the thickness of which is not known, only about 
fifteen inches seen in the outcrop; thence down to the level of the 
bridge over Mill Creek (165 feet below the top of the sandstone), is a bed 
of shales, about thirty-five feet thick. The blue limestone was not seen 
in place, but a loose piece of it was found below the level of the bridge- 
and of the road. These strata produce no workable coal beds. The 
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mines to the south and east of Coshocton, are altogether in Coal No. 6. 
Those of the Home Mining Company, a mile south-east from the town, 
supply a large part of the coal there consumed. They are situated on 
the west side of the high hill, near together, and are worked by means 
of twelve separate entrances. The bed is about 150 feet above the level 
of the railroad, and the coal is run down to the town by a gravity track, 
the cars being hauled back by mules. The thickness of the bed is three 
feet eight inches; the coal is very free from sulphur, bright, hard, and 
compact, and breaks with clear and brilliant smooth faces; is better 
•adapted for steam and domestic purposes, than for blacksmiths' use, not 
having the melting and coking quality to the extent they require ; still, 
it is in demand for this purpose, and is, in fact, the best this part of the 
•country affords. It is transported by railroad to Newark and Columbus, 
and is said to be as good for railroad use as any coals obtained there. It 
is worked by large chambers, the roof being strong. A thin seam of 
shale divides the bed into two benches, and the upper bench supplies 
the best coal. It is overlaid by gray shales and sandstones ; and 115 feet 
above it is the outcrop of another coal bed (No. 7), not opened, overlaid 
with limestone and some iron-ore — the position in which to look for the 
black-band iron-ore. The gray limestone is about sixty- five feet below 
€oalNo. 6. 

Of the Coshocton Mining Company, Colonel Stanhope is manager. 
About 40,000 bushels are mined per month. The analysis of this coal is 
.as follows: ■ * . 

Specific gravity - - ----- 1.303 

Water: .— 3.80 

Ash - 1.90 

Volatile matter - - 37.10 

Fixed carbon - 57.20 

' 100.00 

Sulphur.... -• - 1.75 

Sulphur left in coke 0.11 

Sulphur for miug percentage of coke 0,18 

Fixed gas, per pound, c. f 3 42 

Ash ...-- gray. 

Coke .--. - compact. 

This analysis indicates a superior coal, specially adapted for coking, 
from its cementing character and extraordinary loss of sulphur in coking. 
The seam contains, here, as generally, a slate parting, which can only be 
removed by some care in mining. 

In the hill north-east from the last described locality, toward the coal 
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mines worked on that side, and discharged on the railroad, the following 
section is obtained, from Coal No. 6 down : 

FT. 

1. Coal No. 6. 

2. Fire-clay. 

3. Sandstone - .--- 30 

4. Black marble - ■- - 6 

5. Grayshale.. - .-...- 10 

-6. Gray limestone *...;... - - 3 

7. Coal outcrop. 

8. Fire 7 clay. 

9. Blue shale , - 60 

10. Blue limestone. - 7 

11. CaDnel coal, thin and poor. 

12. Fire-clay. 

13. Shale to railroad, three miles from Coshocton ... - 30 

In the central part of the township, the summit level is, for the most 

•part, high above the plane of No. 6 Coal— the tops' of the hills full 200 
feet higher. Indications of the black-band ore were looked for in these 
Iiigher strata; but none were met with that can be considered encour- 
aging. No. 7 Coal must occur considerably below the general summit 
level ; but the only bed worked appears to be No. 6. 

Section South-east of Coshocton village, Tuscarawas Township. 
Vertical scale, 1 inch to 52 feet. 

TT. IN. 



Nodular calcareous iron-ore. 
Gray limestone. 
Coal outcrop (No. 7). 



115 

3 

20 

45 




3 
5 

15 




Gray shale and sandy shale. 

Coal No. 6 (Home Company's). 
Fire-cl&y. 

Gray shale. 



( Gray limestone. 
I Coal outcrop. 



Shaly sandstone, and shale. 
Railroad at Coshocton. 



-=z—=Zr\ { Blue limestone. 
Coal outcrop. 
Fire-clay. 
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Lafayette. — The greater part of this township is alluvial bottom land. 
Its interests are exclusively agricultural, and we encountered no coal 
openings in the township. The higher parts of it, however, must con- 
tain what appears to be the only important bed of this region, viz., No. 6. 
The ancient valley, or river bed, extending through it from north-west to 
south-east, has already been noticed. ■< 

Oxford. — A considerable part of this township, also, is bottom land, in 
the broad valley of the Tuscarawas. Coal beds, however, are worked in. 
the north-west corner of the township, which were not visited. They are 
probably on the same bed (No. 6) as the workings in Adams, not far ta 
the north, and those on the same side of the river, and as near to it at New- 
comerstown, over the line in Tuscarawas county. The valley of Wills 
Creek, on the south edge of the township, is on the level of the blue 
limestone, and a small seam of cannel coal is seen directly under it in 
this vicinity; and under the gray limestone, twenty-five feet higher ur> 
in the same run, is a coal bed not well exposed, the upper part of which 
is cannel. Coal No. 6 must be in the hills in the south-east part of th& 
township, but no openings of it were seen. 

From Coshocton to the east line of the county, the dip has not contin- 
ued in an easterly direction, but appears to be reversed. At Coshocton,, 
Coal No. 6, at the Home Company's mine, is about 148 feet above the 
railroad, which is there 188 feet above Lake Erie; and at New Comers- 
town, the seme bed is 130 feet above the railroad, which is there 163 feet 
above the Lake, making the bed seven feet higher at Newcomerstown. 
The direction is about due east. The effect of this flattening of the dip,, 
is to keep the same series of strata near the surface, and give a monot- 
onous character to the geology. There appears to be no southern dip,, 
either, in the south-east part of the county, judging from the barometri- 
cal elevations of the Tuscarawas and Wills Creek valleys. 

Pike. — This township is altogether near the bottom of the Coal Meas- 
ures. The gray limestone is seen very frequently in the high grounds,, 
accompanied by its coal bed, No. 4; and as we see no evidence of the coal 
being worked, it is probably of little importance. At West Carlisle, the 
sandstone just under the gray limestone, contains numerous specimens 
of what are probably fucoidal stems, in a variety of unusual forms, some- 
bearing a curious resemblance to the fossil saurian foot-prints. On the* 
west side of the village, is a large outcrop of slaty cannel coal, probably 
belonging to the gray limestone, but of no value. No particular change 
is observed in the strata from this point to the south-west part of the- 
township, where the land soon descends down to the Waverly. 

No considerable deposit of iron- ore was found in place in Pike town- 
ship, but a number of nodules of ore, of fine quality, were noticed in the- 
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valleys of the streams, doubtless washed from the hills in the vicinity. 
The excellence and abundance of this ore render it highly probable that 
the important deposits of Jackson township, Muskingum county, extend 
northward into Coshocton. Below are given the analyses of two speci- 
mens from the valley of Brushy Fork, in Pike township. No. 1 con- 
sists of a nodule of carbonate, changing exteriorly to limonite ; No. 2, 
.a similar nodule, being converted by surface oxidation into anhydrous 
sesquioxide. A similar difference has been frequently noticed among 
the Coal Measure iron-ores, but no explanation has, as yet, been given : 



2. 



.Specific gravity. 



4.043 



3.863 



Water 

Silicious matter 

Iron sesquioxide 

Iron carbonate 

Manganese 

Alumina „,.... 

Lime carbonate 

Lime phosphate 

Magnesia carbonate. 
Sulphur 



Metallic iron — 
Phosphoric acid 



3.88 


6.04 


13.16 


14.44 


96.50 


38.25 


50.01 


42.36 


2.20 


0.70 


1.00 


0.00 


1.32 


1.65 


1.17 


0.95 


0.29 


0.90 


trace. 


trace; 


99.53 


99.19 


42.69 


4303 


0.51 


0.44 



Washington.— The only coal mine of importance seen in this township, 
is Parks's, in the north-east corner. The bed is No. 6, three and a half 
to four feet thick, the coal of superior quality, very brilliant, of waxy 
lustre, giving a brownish-red powder, and purplish ash. It is a good 
coking coal, melting easily. The pyritous seams it contains, are small 
and easily sorted out. The coal finds a ready sale over a considerable re- 
gion around. The bed lies high up near the top of the hill, but proba- 
bly may be found in many other places in the eastern part of the town- 
ship. 

The following is a section of the strata associated with Parks's coal : 



1. 
% 
3. 
4. 

5. 
6. 

7. 



10. 



FT. 

Slope covered - - 100 

Coal No. 6 (Parks's) . 3 to 4 

Fire-clay. 

Sandstone... „ 80 

Gray limestone .. 4 

Coal No. 4 1 

Gray shale 30 

Bine shale „. 20 

Bine limestone. 
Coal outcrop, No. 3. 
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The following is an analysis of Parks' s coal : 
Specific gravity . 1.29$ 

Moisture. - 3.80 

Ash 2.90 

Volatile combustible matter 38.80 

Fixed carbon . ..... 54.50 

100.00 

Sulphur 1.12 

Sulphur left in coke 0.82 

Sulphur forming percentage of coke 1.42 

Fixed gas, per pound. 3.16 c. f. . 

Ash gray. 

Goke -. -." compact. 

Virginia,— Coal No. 6 is prdtty generally worked throughout the north and 
east parts of this township — in the north-west part, by Joshua Cornell, 
half a mile north from Moscow. The bed is here about three and a half 
feet thick, the coal in sound blocks, with Very little waste of fine coal, 
and very little sulphur. When burned, it shows the purple- colored ash 
peculiar to this bed. This, as well as Parks's coal, is in good demand 
through the neighborhood, and as far to tire north-west as West Bedford. 
From Moscow, east to Franklin, there are numerous openings worked in 
this coal bed, and thence south nearly to the canal and the railroad. At 
Michael Zimmer's, two miles north-west from the canal, the bed is about 
ninety feet thick, below the top of the hill, and overlying a bed of sand- 
stone ninety feet, under which is the gray limestone. The roof of the 
coal is black shale. The coal bed is four feet thick, the coal very hard, 
black, compact, highly bituminous, melting easily, and of excellent 
quality altogether. What sulphur is found, is in heavy lumps, and 
easily separated. A small seam of shale runs through the bed, a foot 
above the bottom. The elevation of this bed above the canal is about 
170 feet. 

Two miles south from this, and near the south line of the township, is 
the mine of James Scott, in coal bed No. 3, under the blue limestone. 
The locality is near the canal, and not far above its level. The coal bed 
is four feet thick, divided into two benches by fire-clay parting, the upper 
bench from six to twelve inches thick. The mine was opened in 1833, 
and has produced a large amount of semi-cannel coal, of good quality. 
The roof of the bed is a black, calcareous shale, two feet thick, abound- 
ing in fossil shells. The blue limestone resting upon this, is from four 
to five feet thick. The gray limestone is seen about forty feet higher up 
the hill, and under it a bed of slaty cannel coal, fifteen inches thick. 
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Section of Hills near Scott's Coal Mine, Virginia Township. 
Vertical scale, 1 inch to 72 feet. 
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Slope covered. 

Coal No. 6 — Zimmer's. 
Fire-elay. 



Sandstone. 



Gray limestone. 
Coal No. 4— poor. 
Fire-clay. 



Covered. 

Bine limestone. 
C©al No. 3— Scott's 
Fire-clay. 



Franklin.— The western half of this township is chiefly bottomland 
along the valley of the Tuscarawas. The eastern half rises, for the most 
part, above the plane of Coal No. 6, which bed is worked near both tha 
northern and the southern line of the township. On the north line, by 
the mouth of Rock Run, three miles below Coshocton, is the mine of Mr, 
Keith, 110 feet above the railroad, with which it is connected by a tram- 
road. The old mine is near the railroad, but the new opening is half a 
mile from it. The work here is well laid out for a large business. The 
coal-bed is four feet thick; the coal in cubical blocks, very black and 
brilliant, with frequent flakes of charcoal scattered through it, and the 
coal is here 110 feet above the railroad, and the railroad 125 feet above 
Lake Erie, which proves the coal to be fifty-one feet lower than at the 
mines of the Coshocton Coal Company, three miles east of Coshocton. 



Section at Keith's Mine, Rock Eun. 

Black shale. 

Coal No. 6, Keith's 4 to 6 feet. 

Fire-clay 3 to 6 « 

Massive sandstone - - - '° 

Spring and probable horizon of coal seam. 

Shaly sandstone - 

Black shale and covered space ---- ■— - 

Blue limestone - 

Covered to river ....- - •■- 



30 


a 


40 


it 


3 


.<< 


10 
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The following are analyses of the Rock Run coals. 1, Keith's new 
mine; 2, Muskingum Valley Coal Company, top bend; 3, Muskingum 
Valley Coal Company, bottom bend : 



-Specific gravity . 



Moisture - - 

"Volatile combustible matter . 

Fixed carbon 

Ash. --- 



'^Sulphur..-- 

Sulphur left in coke 

Sulphur forming percentage of coke. 

Fixed gas, per pound, cubic feet 

Ash. 



1.339 



4.00 
36.20 
54.70 

5.10 



100.00 



2.69 
0.60 
1.34 
3.23 
gray. 
Coke ---- - compact. 



1.264 



4.80 
36.50 
56.80 

1.90 



100.00 



1 74 

0.65 

1.10 

3.42 

gray. 

compact. 



1.322 



2.15 
39.25 
49.&0 

8.80 



g.73 



3.35 
gray, 
compact. 



Near the southern line is John B. Hershman's coal bank, one mile 
above the bend of Will's Creek, on the east side and ninety feet above 
its level. The bed is four and one-half to five feet thick and yields very v 
.sound and black coal of apparently excellent quality. Near the bottom 
is a thin seam of sulphury shale, which can be easily separated. It has 
a thin roof of shale, and over this is sandstone. Below the coal is sand- 
stone thirty feet thick, and under this a large bed of shale. 

Linton. — This is the next east from Franklin, and the south-eastern 
township of the county. Except in the wide bottoms of Will's Creek, 
the greater part of the surface is above the plane of Coal No. G. The 
joad from Coshocton comes down to it near the north-west corner of the 
township, six miles from Coshocton, where an old opening is seen by the 
run, to the right-hand side of the road. At the school-house, near by, 
and below the level of the coal, is a display of iron ore in oxydized blocks, 
that might be supposed to indicate a considerable quantity, but these 
outcrops are little to be depended upon. 

The road continues to descend toward the east, following the valley of 
the run, and in the bed of this, two miles before reaching Jacobsport, 
the blue limestone is seen well exposed over three feet thick. At 
Jacobsport, over the bridge across Will's Creek, the same rock lies ten 
or fifteen feet above the creek, in a bed measuring four feet ten inches^ 
thick. Great blocks of it, of rectangular shape, and weighing many tons, 
have fallen down and lie by the side of the creek. The rock abounds 
in fossil shells, which, however, are obtained with difficulty. A- little 
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seam of slaty cannel coal, four inches thick, adheres closely to the under- 
side of these blocks. The underlining strata down to the creek are shales, 
with nodules of kidney ore. A gray limestone is twenty- five feet above 
the blue, and under it is a coal outcrop. A mile south from the bridge, 
toward Linton, is an opening in No. 6 Coal, and others also, are seen 
along the road. At Linton, we found the same bed on the land of Mr. 
Heslip, where it presents its usual features. At this place another coal- 
bed is found fifteen feet below No. 6, and has been -worked to some extent, 
but it appears to be of little value. The shales in this neighborhood 
contain balls of iron ore of good quality, sufficient in quantity to inspire 
hopes of their being of value, but little dependence, however, can be 
placed upon them. They are seen in the road a mile or more north-west 
from Linton, and specimens were preserved. Jleposits of bog iron also 
are said to occur in the bottom of the creek. 

This locality is interesting from the discovery of bones of mastodons, 
fouhd in the bank of the creek, and in the alluvial bottoms. One of 
these bones was found a few years ago in excavating the bank for the 
mill-dam at Linton. One large joint, supposed to be a cervical vertebra, 
with a cavity through it as large as a man's arm, Was taken out, and 
more bones were thought to be behind it. Search can be made for these 
whenever the wat.er is drawn down at the dam, at Jacobsport. This 
backs the water up eight feet, which is all the rise f° r fourteen mil£s by 
the creek. Another discovery was made a mile below Linton{ at the 
mouth of White Eyes Creek, of a large and sound tooth, which now be- 
longs to Mr. W. K. Johnson, of Coshocton. 

A third discovery was made forty-eight years ago, two and one-half 
miles above Linton, near Bridge viile, in Guernsey county, on the farm 
now owned by Mr. George Gay Mitchell. His father, at that time, in dig- 
ging a well on the terrace, fifty feet above the creek bottom, found at the 
depth of forty-two feet, some large bones in a bed of blue mud. Only two 
of these were taken out, one described by Mr. Mitchell to be a hip bone, 
and the other as a shin bone, weighing eight pounds. The well was then 
abandoned, and the rest of the skeleton is supposed to be still there. 

I append ^analyses of two varieties of the buff limestone overlying 
Coal, No. 7. " , 

Silicious matter.. 7.80 12.30 

Alumina and iron . 3.20 12.60 

Carbonate of lime.. 87.00 73.00 

Carbonate of magnesia. 1.51 1.66 

99.51 99.56 

38 
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This limestone occupies the horizon, and is doubtless the equivalent 
of that, which, when highly charged with iron, is in Tuscarawas county 
called the "mountain ore." The notable amount of iron it contains will 
perhaps make it valuable as a flux where too lean to be considered an ore. 

This report will be concluded with a general section of the rocks 
of the county. An examination will show that the different strata 
vary greatly in thickness and character. The local limestones tend 
to mislead the' explorer, and it is possible that some of the distances 
given between the blue and gray limestones, are too small, as the local 
cannel coal limestone may , in some instances have been mistaken 
for the blue. The lower four limestones are locally cherty, and in 
places constitute flint ridges. The one above the cannel coal is some- 
times separated from its coal by shales, and sometimes changes to a 
black limestone, and may be mistaken for the one directly below Coal 
No. 6. The coal below it is often bituminous, and sometimes wanting. 
The black limestone, in places, approaches very near to Coal No. 6, and 
becomes a drab limestone much like that below Coal No. 6, in Colum- 
biana county. * 
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General Section of the Eocks in Coshocton County. 
Vertical scale, one inch to fifty-two feet. 
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CHAPTER LXXXIV. 

KEPORT ON THE GEOLOGY OF FRANKLIN COUNTY. 



BY EDWARD ORTON. 



SITUATION AND TOPOGRAPHY. 



Franklin county is bounded on the north by Delaware county, on the 
east by Licking and Fairfield, on the south by Pickaway, and on the 
west by Madison. Union county touches it also on one corner, furnish- 
ing a very small portion of the northern and western boundary. Its 
position in the State is very nearly central. A nearer approximation to 
an exactly central location, could have been secured by combining por- 
tions of Delaware and Franklin counties in one county. 

Its topography is very much more varied than that of any of the coun- 
ties that lie along the same parallel to the west of it, the valleys of the 
Scioto and its tributaries constituting the chief features. This first 
named valley divides the county into two main divisions, the eastern 
division having the larger area. Its course, from the northern border to 
the center of the county, is south-easterly ; from this last named point 
to the line of Pickaway county, its direction is very nearly south. Sev- 
eral of the principal tributaries of the Scioto do not enier it within the 
limits of the county, but they run in north and south valleys approx- 
imately parallel to the main valley, until they pass the southern 
boundary. 

The north and south direction of the tributary valleys, as well as of 
the main valley, is a characteristic of the county, especially of the 
northern half. It is well shown by a section taken from west to east 
along the southern line of Sharon township. Beginning on the west 
side of the county, with the well-marked valley of Big Darby Creek, we 
find a dividing ridge, about eight miles in breadth, from which we de- 
scend into the Scioto Valley. A second stretch of table land, about five 
miles wide, carries us to the Olentangy Valley. The intervenfng high 
ground between this and Alum Creek Valley, is not far from seven miles 
in width, while not more than three miles separate the Alum Creek 
Valley from the Big Walnut Valley. About four miles intervene 
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between the deep furrow worn by Big Walnut, and the scarcely less con- 
spicuous one of Kooky Fork; and the interval between the last named 
valley and Black Lick, is of the same extent. Another extension of 
table land, of three miles in breadth, carries us to the east line of the 
county. This east and west section shows, in other words, seven con- 
spicuous notches or depressions, every valley, in fact, of any note, in the 
northern half of the county, being shown in it. * 

A similar section, taken in the southern half of the county, on the 
north line of Hamilton and Madison townships, would agree very well 
in its main features with the first section. It would show the valleys of 
Big Darby, of Darby Big Run, Scioto Big Run, of the Scioto River, of 
Alum Creek, Walnut Creek, and Black Lick. 

The highest land of the county is found on its northern and western 
borders. The several water-sheds between the valleys named above, in 
Plain, Blendon, Sharon, and Perry townships, hold land about 925 feet 
above tide-water. The summits, on the western side, of the county, rise, 
perhaps, a few feet higher ; but it is not known that any land in the 
county exceeds 950 feet in elevation. The lowest land is, of course, 
found in the Scioto Valley, on the southern line of the county. 

The elevations of a number of points in the county,, are here appended, 
being compiled from various railroad and other surveys that have been 
carried through the county : 



Columbus — Union Depot, above tide- water 740 

" * Water-table of Ohio Agricultural and Mechanical College 763 

" Low water of Scioto, about 700 • 

Groveport - - .. 835 

Winchester - 769, 

Georgesville .- -... 807 

Worthington Station ... 910 

. Westerville Station (C. C. C. & I. R. R.) 926 

Westerville — depot in village 905 

County line, on C. C. C. &I.R. R... 930 

In these elevations, the level of Lake Erie is assumed to be 570 feet 
above the sea, in accordance with the most recent determinations ; but 
it is to be added that the results given above are not minutely accurate. 
They are drawn from various railroad surveys, which do not, themselves, 
exactly agree as to the elevation of their common point — Columbus. 
The limit of error will not, however, exceed Rye, or, at most, ten feet. 

The Scioto Valley, which has already been named as giving rise to the 
most conspicuous toppgraphical features of the county, consists of two 
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well marked portions. From the north line of the county, almost to the 
city limits of Columbus, the river has worked out its channel in heavy 
beds of Devonian limestone. In the vicinity of Dublin, the vertical 
wall is between forty and fifty feet |n height, and the real depth of the 
excavated valley is not less than 125 feet. The most picturesque scenery 
of the county, is shown in the gorges of the Scioto and its larger tribu- 
taries in this region. But, through all this pait of its extent, the valley 
is very narrow, the bottom lands being of comparatively small extent, 
and often being entirely wanting. As the river approaches Columbus, 
its eastward course carries it beyond the outcrop of the limestones into 
the softer beds of the Huron shale, and from this point on, the character 
of the valley is very different. It is no longer confined to the river 
channel, nor even to the broad bottom lands that border it, but widely 
eroded regions, now filled with heavy and irregular deposits of Drift, at- 
test the former presence of the river at points several miles removed 
from its present limits. In Hamilton and Jackson townships, especially, 
the boundaries of the valley are quite indistinct, the second bottoms 
often merging imperceptibly into uplands somewhat more elevated, but 
not separated from them by any obvious line of demarkation. For sev- 
eral miles, on either side, the altitude is but little greater than that of 
the valley proper. In Hamilton township, indeed, and also in Madison, 
very extensive erosion of the bedded rocks must have taken place. 

The valley of the Whetstone, or Olentangy Kiver, also constitutes a 
very prominent feature of the northern half of the county. It enters the 
county west of the. middle point of its northern boundary, .and flows 
almost due south, until it enters the Scioto at Columbus. Throughout 
all of this district, it has been excavated in the easily eroded shales of 
the, Huron system. It furnishes, by comparison with the Scioto Valley, 
at points due west of it, a striking example of the disparity with which 
different geological formations resist wear and waste. The levels run in 
the construction of the Worthington and Dublin turnpike, show that 
low water in the Olentangy, west of Worthington, is sixteen feet lower 
than low water in the Scioto at Dublin. The Scioto exceeds the Olen- 
tangy several times in volume, and, other things being equal, its valley 
should be much deeper. It is also to be noted that the disparity would 
be still more striking, if the actual depths of the valleys were taken 
into the account. The Olentangy runs upon Drift beds, the shales 
having been cut out to an unknown, but probably considerable depth, 
while the Scioto, at the points named, has a rocky floor. The contrast 
between the valleys, in width, is equally marked. As already stated, 
the Scioto Valley, in the northern half of the county, is but a narrow 
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gorge, walled with vertical cliffs. Its bottom lands are of small extent, 
and often there is no interval whatever. The valley of the Olentangy, 
on the other hand, often attains a width of two miles, and is seldom less 
than half a mile. Its' broad plains constitute decidedly the best farming 
lands in the northern half of the county. 

The erosion has been especially extensive near the junction of ,the two 
rivers. For three miles, at least, north of the mouth of the Olentangy, 
the rocks between the rivers have been cut away to such a depth that no 
trace of them is now visible, even in the deepest wells that are dug. 
The Drift deposits that take their place, do not rise to the sam^ altitude 
that the surrounding uplands attain, and thus the whole of the country , 
from North Columbus westward to the Scioto, belongs in the category of 
lowlands. 

Alum Creek and Big Walnut Valleys are wrought in the Huron shale, 
and have all the characteristics of valleys worn in this formation. Their 
bottom lands are wide enough for rivers, and the water-sheds between 
them and adjacent streams, are not as high as those that are found to 
the westward. The tributaries of Big Walnut, that enter from the east, 
in many instances reach to the overlying Waverly group. Black Lick 
and Rocky Fork, in particular, disclose quite heavy sections of the Wa- 
verly in their banks, and valuable quarries have been opened at several 
points. 

The valley of Big Darby constitutes the western boundary of the 
county, for a number of miles, and then, directed to the eastward, forms 
a deep and broad furrow across Pleasant township. As the highest lands 
of the county are to be found on either side, the valley is made more 
striking by the steep descent by which it is reached. 

II. GEOLOGICAL SCALE. 

Franklin county has an extended geological scale ; much more so than 
we are prepared to expect from its flat-lying surface. In this respect, it 
is surpassed by but four counties in the State, and is equalled by a scarcely 
larger number. Highland, Adams, and Pike counties, to the southward, 
have a somewhat wider range, the two first named extending from the 
Lower Silurian to , the Sub-carboniferous formation inclusive, and the 
ast, from the Upper Silurian to the Coal Measures; but none of them 
contains a greater number of geological elements, after all, than Franklin 
county, for the Devonian limestones of central and northern Ohio, are 
excluded from this region by the overlap of the Huron shales upon the 
Helderberg and Niagara rocks, (gee Report of Progress for 1870, p. 307.) 
For the same reason, the scale of Ross county, although beginning and 
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ending with that of Franklin county, comprises one less formation 
than it. 

Marion county, to the northward, has a greater range, by a single for- 
mation— the Niagara limestone occupying a small corner in the north- 
western part of the county, while the Waverly sandstone appears upon 
the eastern boundary. 

Pickaway county, to 'the south, and Delaware, to the north, exactly 
agree with Franklin, in both the range and composition of their geolog- 
ical columns. The following formations, named in descending order, are 
found in Franklin county : 

4. Waverly group. • 

3. Huron shale. 

2. Corniferous limestone. 

1. Lower Helberberg limestone, or waterlime. 

These formations represent three main divisions of geological time, as 
is shown in the appended diagram : 

f Cleveland shale. 
Carboniferous Age — Waverly group -J Waverly sandstone. 

(, Waverly shales. 

Devonian Age j Huron shales. 

( Corniferous limestone. i 

Upper Silurian Age — Waterlime group. 

These elements will now be briefly described, commencing with the 
lowest : 

1. The Lower Helderberg limestone, or waterlime, is a late-found, but 
important, member of the geological series of Ohio. Its presence in the 
State was first recognized at the beginning of the present Geological Sur- 
vey ; but as the structure of the State has been more accurately deter- 
mined, it has been found to occupy a larger area than any other limestone. 
It makes, however, but a very small contribution to the surface of Frank- 
lin county, its outcrops being limited to a few points on Little. Darby 
and I^ig Darby creeks, on the extreme western border. The valleys of 
both these streams now lie in this formation, for several miles above and 
below Georgesville ; but, on account of the heavy drift deposits that occur 
here, the rock is seen but at a few points. The best exposure is found 
in the bed and bank of Big Darby, one. mile below Georgesville, and in 
the sections formed by small tributaries of the stream in the same 
vicinity. It is also seen in the banks of the Little Darby, one mile 
above Georgesville. The last named exposure is a continuation of the 
outcrop below West Jefferson, in Madison county. As both of the local- 
ities named contain the same elements, the description of one will 
answer for both. 
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About fifteen feet of this formation are shown at the point first men- 
tioned, viz., in the bank of Big Darby below Georgesville. It is im- 
mediately overlain by the heavy and easily recognized ledges of the Corni- 
ferous limestone. This point, then, possesses the interest that always 
attaches to a well marked boundary in a geological series. In fact, the 
junction of two great divisions of geological time is found here, the Hel- 
derberg limestone belonging, as will be remembered, to the Upfcer Silu- 
rian system, while the Cornifarous is a Devonian formation. As this is 
the only point in all this portion of the State where the line of junction 
between these limestones is distinctly shown, it will be well to note 
with care the facts that are here met. 

The Lower Helderberg limestone as found here presents the same 
general appearances that its outcrops, both to the north and south, ex- 
hibit. The greater portion of it is a very thin-bedded, buff-colored, 
magnesian limestone, which could be confidently identified at once by 
any one acquainted with the formation as shown either in Highland 
county or in the islands of Lake Erie. It contains also, here as well 
elsewhere, so notable a quantity of bituminous matter that it can be 
recognized by the odor of a freshly broken surface almost as readily as 
by its appearance; unless carefully examined, the limestone will be pro- 
nounced non-fossiliferous, for there are considerable portions in which 
no traces of. life remain. Occasional layers are found, however, that con- 
tain indistinct casts of the characteristic fossil, Leperditia alta, of two or 
three small brachiopods and of a small number of corals. 

Another phase that the formation here exhibits may be styled the con- 
cretionary phase, masses rudely spheroidal in shape and which show in 
section something of a concentric structure, varying from six inches tp v 
two or three feet in diameter, are met with, especially in the lower part 
of the limestone that is here exposed. The smaller masses are in ap- 
pearance not unlike sponges of the Stromatopora group, but there is no 
good reason to believe that any of them are of organic origin^. These 
concretions seem entirely destitute of fossils. Some of the beds towards 
the upper portion of the series are distinctly brecciated, i. e. composed 
of angular fragments that have been re-cemented by the infiltration of 
water holding carbonate of lime in solution. This same peculiarity 
of. structure is reported in rocks of this formation in the northern part 
of the State. 

These seams of clay are sometimes found in the uppermost beds of the 
section, a fact not elsewhere reported in the Lower Helderberg rocks of 
the State. A question may be entertained as to whether the clay occurs 
in seams or in pockets. If the latter term is the proper one, it might be 
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believed that the clay is the result of the decomposition of the overlying 
Corniferous limestone, and not a product of original deposition. Such 
accumulations are very common along the outcrops of limestone forma- 
tions, and notably, in the seams and crevices of the State quarries, but 
whenever they have this origin, they betray it by the silicious frag- 
ments of rock or fossils that they enclose. The clay here referred to is 
very fine-grained and homogeneous, is either vrhite or red in color and 
contains no recognizable foreign fragments. It may, therefore, be taken 
to mark a change in the character of the seas in which the underlying 
limestone had so long been forming, and it may be added that other in- 
dications, derived from their ahemical analysis, point in the same direc- 
tion. 

Their composition is shown in the following analyses, made for the 
Survey by Professor Wormley, number 1, being the red variety and 
number 2, the white variety just named. Both samples were taken 
from the bank of Big Darby on the John Phillips farm, one mile below 
Georges ville : 



Silicic acid , 

Alumina.. 

Sesquioxide of Iron 

Lime 

Magnesia 

Soda and Potash . - - 
Water 




35.30 

9.50 

Trace 

00 

23.03 

.75 

32.35 



100.93 



The dissimilarity in composition is so great as to forbid their reference 
to a common origin and especially to the weathering of the adjacent 
limestone. 

It has already been remarked that this limestone is magnesian in 
character. The composition of some of its phases is shown in^the fol- 
lowing analyses. It may be added that the concretionary masses give 
promise of making a hydraulic cement. At least they do not readily 
burn into lime: , 
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All of the samples were taken from the Roberts farm, on the banks 
of Little Darby and just above the county line. 

The only economical use to which the very limited exposures of the 
Helderberg series in the county can be turned is to the production 
of a good quality of lime. The preceding table shows that we find 
in them the typical magnesian limestone which is so much esteemed as 
a source of lime in all the districts to the south and west in the State. 
Several of these analyses are almost identical in character with those of 
the limestones of Greenfield and Leesburg, in Highland county, which 
belong to the same formation, and they do not differ essentially from 
those phases of the Niagara formation that are turned to most account 
for the same purpose, viz., the Springfield, Cedarville and Yellow Springs 
limestone. It will presently be seen that the county possesses an un- 
limited supply of lime of a very 'different character, viz., the hot and 
quick setting lime derived from true carbonate of lime, from which the 
existing demand is principally met, but it is clearly an advantage to 
have the magnesian carbonates at hand as well as the true carbonates of 
lime. Good natural facilities can be found for producing large quan- 
tities of lime, both above and below Ge^rgesville. 

The courses of the Helderberg limestone are too thin and uneven to 
be valued for building purposes, especially in the presence of the heavy 
bed of the Corniferous formation that overlies them. 

III. CORNIFEROUS LIMESTONE. 

1. Stratigraphical relations.— The Corniferous limestone holds a very 
different place in the geology of the county from the foregoing. It covers 
a much wider area, is a much thicker formation, has very numerous ex- 
posures, yields building stone and lime of great value, and is worked 
very extensively for both purposes. When to this it is added that it is 
one of the most remarkable store-houses of ancient life in our whole 
series of rock formations, it will be seen that it possesses every element 
of geological interest. 

As has been already implied, the whole thickness of the formation ap- 
pears in Franklin county, but there is no one section that contains every 
element. The nearest approach to a complete section is found in the east 
bank of the Scioto, from Dublin northwards to the county line. A few 
feet are here wanting both at the top and at the bottom of the series. 
The Waterlime, or Lower Helderberg, is found in the bed of the river, a 
little to the northward, and it is probably safe to say that a descent of 
ten feet at several points within the district named, would carry us to 
the lower boundary of the Corniferous; while its upper limit, viz., the 
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SECTION OF COKNTEEROUS LIMESTONE NEAR 
CORBIN'S MILL, PEKRY TOWNSHIP. 
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Huron shale, occurs on the same side of the river, and but a little ways 
back, in various exposures, for eight miles to the southward. The actual 
thickness of the sections found here is about seventy- five feet. 

A section found in this neighborhood, at Corbin's Mills and on the 
adjacent land of Joseph Ferris, can be taken as a fair representative of 
the series here. It is shown in the annexed wood cut. Beginning at'the 
water's edge, a heavy course of cutting stone is first seen. Its thickness 
sometimes rises to two and one-half feet. This is overlain by eight feet 
of buff colored magnesian limestone, which lies in quite heavy but rather 
uneven beds. These courses have a maximum thickness of three and 
one-half feet, and an average thickness of two and one-half feet. They 
are raised in blocks sufficiently large to make them valuable as a cutting 
stone. They are easily wrought, especially when first quarried, and on 
this account have acquired the 1 local names of "freestone" and "sand- 
stone." 

These courses are followed by five feet of thinner bedded rock, the 
thickness of the layers ranging between four and eight inches. Two of 
these layers, one near the bottom and the other near the top of the sec- 
tion, hold flint concretions. These occur in irregular nodules, chalk 
white on the outside, and often of the same color throughout -their sub- 
stance. They are very rich in the fossils of the formation, and these are 
here found in a remarkable state of preservation. Univalve shells of the 
genera Murchisonia, Loxonema, Pleurotomaria are especially abundant and 
perfect. Very fine casts of the brachiopod Merutella nasuta, Conrad, occur 
here also. Several of the type fossils of the formation were described 
from specimens found in the flint of this geological horizon. 

The flinty layers in the section are overlain by nineteen feet of light 
colored beds, commonly called u white limestone." These beds are crowded 
with fossils, of which brachiopod shells are the most numerous. The beds 
are thin, seldom exceeding six inches, and not very even. They furnish 
at the best " building stone " as distinguished from " cutting stone," but 
the most valuable application that can be made of them is in lime burn- 
ing. They yield a very strong and very white lime. 

The nineteen feet shown in the quarry above the mill, together with 
the lower portion of the next division marked in the cut, constitute the 
Delhi beds of Prof. Winchell. *Thisnext division, eleven feet in thick- 
ness, is not homogeneous, as has been already intimated. It is not clearly 
shown at this point, but the uppermost five or six feet are made up of 
shaly layers, not adapted either for building stone or lime burning. Their 
upper boundary is made distinct by a remarkable layer called the bone 
bed, which will be described in detail on a subsequent page. 

* See Keport on Delaware county, .Vol. II Geology, page 297. 
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The bone bed is the boundary between two very distinct divisions of 
this series of limestone — viz , the Delhi and Delaware beds of Professor 
Winchell. The latter division is locally known as the " blue limestone," 
to distinguish it from the underlying courses. It differs from these 
courses in color, in style of bedding, in chemical constitution and in fossil 
contents. The color of the stone is uniformly blue. In bedding it is 
very even and regular. It contains a notable proportion of silica and 
alumina in its composition, which militates against its durability as a 
building stone. It would otherwise answer an admirable purpose for this 
use, the thickness of the layers, which average six inches, the regularity 
and the color all recommending it above any other limestone of the vi- 
cinity. Some beds are found that can resist the weather, and these come 
to be valued highly. 

The fossils of the Delaware beds are at this point chiefly fish remains. 
Teeth, plates, jaws, and other bones are not infrequently met with through- 
out twenty-five feet of this series. The uppermost seven or eight feet 
consist of very thin and shaly beds, which contain flint in large quantity. 
They are, as a rule, without fossils of any sort. The Delaware beds of 
this immediate section are thirty-two feet in thickness. Their upper 
boundary is as distinct as their lower, consisting of the blue shales that 
make the base of the great system of Devonian shales that succeed this, 
the last of the Paleozoic limestones of 'Ohio. 

All but one, the lowermost, of the elements of the Corniferous limestone 
of the county are shown in this interesting section. Before treating of 
other sections in detail, it will be well to establish the divisions of the 
formation which it is proposed to recognize here. Two well marked divi- 
sions have already come to view in the section just described, viz., the blue 
limestone, thirty-two feet in thickness, which is, from its occurrence at 
Delaware, and the extensive use made of it at that point, well named the 
Delaware limestone ; and secondly, the white and buff limestones which 
occupy forty-five feet of the scale below the Delaware beds. Though the 
several portions of this last named section differ from each other consid- 
erably in color, bedding and composition, the differences found are not 
marked and constant enough to demand recognition, and the whole of 
this section will be designated the Columbus limestone. This name was 
first given to it by Dr. Newberry, in Vol. I, Geological Survey of Ohio, 
page 143. It is in all respects a suitable name, marking a central and 
well known locality where the formation is most largely displayed and 
worked. The Columbus limestone will be held to include all of the beds 
intervening between the waterlime group of Upper Silurian age, and 
the bone bed to which reference has already been made. The Delaware 



FRANKLHST COUNTY. 607 

limestone completes the series so far as it is shown in Franklin county, 
holding everything between the bone bed and the blue shales which con- 
stitute the base of the Huron shale. 

The Hamilton group, a very important member of the Devonian system, 
is due in this interval, and there is no reason whatever to doubt that 
some of these upper beds, perhaps a considerable portion, were formed in 
that period — but no one has yet been able to point out the line of divi : 
sion, stratigraphical or paleontological, in this series, that separates the 
Hamilton from the Corniferous. In northern Ohio, Dr. Newberry finds 
a series of shales interposed between the Sandusky (Delaware) limestone 
and the Huron shale, which contains so strong a preponderance of true 
Hamilton fossils as to deserve to be called by this name. The apparent 
stratigraphical equivalent of these Hamilton shales, is the bed of blue 
shales designated by Prof. Winchell the Olentangy Shales, to which refer- 
ence has already been made in preceding pages, as lying at the base of 
the Huron shale. In this county, however, it has proved hon-fossiliferous 
wherever examined. There are, indeed., but very limited exposures of it. 

Two additional sections of the Columbus limestone will now be de- 
scribed, somewhat in detail. They are found in the two belts of quarries 
that have been most extensively -worked, both for building stone and 
lime, viz. : the quarries on the east bank of the Scioto, three miles above 
Columbus, near the railroad bridge of the Piqua (P. C. & St.L.) Road, 
and known originally as the Medary quarries, but latterly as the Smith 
and Price quarries, and the " State quarries," located due west of the city, 
on the further bank of the Scioto River. ' From these quarries, the stone 
of which the Capitol is constructed, was derived, the State having pur- 
chased the lands which they occupy, and still retaining the ownership. 

The Smith and Price section will be first considered. The annexed 
wood cut represents it. The total thickness of the beds shown in the 
quarries is thirty-three feet. It does not reach as low an horizon as N the 
section already described, and it includes only the bottom layers of the 
Delaware beds. 

The lowest bed reached here is a three-feet course — quite flinty in com- 
position. It is not raised in large blocks, and the flint prevents it from 
being easily worked. There is, therefore, no sufficient reason for work- 
ing it, and it is generally undisturbed, except when drainage or track- 
laying reaches it. The same can be said of the " two-foot course" that 
overlies it. This course has a double layer of flint nodules, and probably 
belongs to the same horizon with the flint nodules of the first section. 
The layers that immediately succeed this, constitute the most valuable 
stone of the quarry. 
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First comes an eleven-inch course, some portions of which are blue in 
color, though the prevailing color is drab. It is raised in larger blocks 
than any other course in the quarry. Two hundred square feet are easily 
obtained in a single block. It is known in the quarry, on this account,. 
as the "big stone." For platforms and other like uses, it is especially val- 
uable. 

The "'big stone" is followed by a seven-inch course, which sometimes 
yields cutting stone, but not regularly. This is followed by an eight-inch 
course, quite blue in color, that is, on the whole, durability, size, color, 
freedom from flint being considered, the most valuable course of the 
quarry. It is covered by a six-inch course that serves a good purpose as 
a curb-stone. This is followed in turn by the lower and upper "hackle- 
tooth" courses, the former a six-inch course, and the latter an eight-inch 
course. These beds get their name from a sort of suture-like interlocking 
of their apposed faces. They are quite persistent throughout the district 
in which quarries are wrought, and serve as guides to the identification 
of the several sections. The lower course is most valued for cutting, 
chiefly because of the absence of flint from its substance. 

Next in order comes a nineteen-inch course that cannot be raised in 
blocks large enough to make it a cutting stone. It goes in with the sec- 
tion that lies above it, for all heavy work for which the quarries have to 
provide. The section which we have now reached is called the "rough 
rocky It is put down in the scale as eight feet in thickness, but it is 
of tener four and one-half feet than eight feet. The rough rock is covered 
by one of the most persistent layers of the quarries. It is called by the 
quarrymen the "sheep-skin" course. It is four to eight inches in thick- 
ness ; is raised in good sized blocks, and is largely wrought as a cutting 
stone. The steps of the State House are, to a large extent, derived from 
this layer. It is crowded with fossils, and these are brought out very 
distinctly by the wear of the stone. A well-known univalve shell the 
Euomphalus DeOewi, Billings, belongs in this horizon, and is very often seen 
on the slabs that belong to this course. Cyathophylloid corals also crowd 
the surface frequently. 

Another series of building stones — in courses eight' inches thick or 
less, making an aggregate of two and one-half feet— overlies the sheep- 
skin course, and this in turn covered by what is called the " smooth rock," 
which includes about four feet in thickness. There are two flint courses 
in this interval that can be followed through the whole belt of quarries. 
They are easily separated from the rock in which they are bedded. The 
latter breaks very easily, and yields the best lime of the formation. It 
averages over ninety per cent, of carbonate of lime, and frequently rises 
39 
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to ninety-five per cent. It is the nearest approach to a pure carbonato 
of lime that is burned, in the large way, in the State. The lime of New 
Carlisle, Clarke county, has a somewhat higher percentage, but it dees 
not enter the general market. For all purposes, where a strong and hot 
lime is desired, this particular layer would meet every requirement. It 
is called the "smooth rock" as has been already stated. This name is weil 
applied to it, on account of the planed surface that the upper face of the 
rock presents. It could very easily be mistaken for a glacial-planed sur- 
face; indeed, it would seem to have been acted on by some fores 
precisely of this character. Fossils that belong in its substance havi 
been cut down just as they have been worn in the surface beds, by agen- 
cies of the recent Drift period. No explanation of this unusual phenom- 
enon is offered. Modern researches indicate that ice periods must have 
prevailed at wide intervals throughout geological time; but no instance 
is known to be recorded in which the planing and polishing of ancient 
glaciers, or icebergs, are preserved in rocks of such high antiquity as 
this Devonian limestone. 

The smooth rock is overlain by four feet of what is called by the 
quarrymen, the "blue rock". It lies in very thin courses, and is valueless 
for building stone, and of little worth for lime. 

The course that covers it is the most interesting stratum, not only of 
the section now under consideration, but of the whole Corniferous forma- 
tion of Ohio as well. It is one of the most remarkable layers, indeed, in 
the entire series of American Paleozoic deposits. Eeference has already 
been made to it under the name of the bone bed. The name describes 
the stratum. It is six inches in thickness, and is literally made up 
hrough considerable portions of its extent, of the teeth, and plates, and 
bones of fishes. These remains are in excellent preservation. The teeth 
retain the polish and structure of life, but in color they have* been uni- 
formly changed to light brown ; the plates and bones are usually black 
or brownish black. The surfaces of the plates frequently retain the 
dermal tubercles, or other ornamentation, with perfect distinctness. The 
teeth belong mainly to one genus, viz. : Onychodus, and it is not certain 
that the forms, shown so abundantly at this horizon, differs specifically 
from those described from other beds. The crest of teeth in the end of 
the jaw, which is characteristic of this genus, is sometimes, though 
rarely, found here, the teeth occurring usually detached, but a large num- 
ber of them being entire. Other fossils are found to a limited extent in 
the bone bed, the most abundant and conspicuous being an Athyris, which 
closely resembles A. vittata, Hall, from the same general horizon at Louis- 
ville, Kentucky. 
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The description now given applies to the stratum, as shown in the 
quarry, under discussion. The stratum extends through the formation, 
wherever shown in Franklin county, but it is only in a limited area, 
even in this quarry, that it presents all of these points of interest. Else- 
where scarcely a single square foot can be found which does not contain 
some fragment of a tooth or plate ; but here these elements make up the 
substance of the bed. Several chemical analyses have been made up of 
this layer. Two, executed at the Ohio Agricultural and Mechanical Col- 
lege, by Mr. C. C. Howard, gave the following results : 

No. 1. 

Triple phosphate of lime „ „. „. 16.80 

Carbonate of lime .\ „ „ 73.24 

Carbonate of magnesia 4.97 

Oxide of iron 2.46 

Silicious matter...... .............................. ... 2.14 

99.61 

No. 2. 

Triple phosphate of lime „. „ 18.32 

These specimens are exceptionally rich in phosphate of lime, and can 
not be taken to represent fairly the composition of the whole bed to 
which they belong. 

h: An analysis is reported to have been made by Prof. H. B. Cornwall, of 
Princeton, New Jersey, which indicated as much as five per cent, of phos- 
phate of lime for the body of the rock. If continuous deposits should 
hereafter be discovered, that would average as well as many samples now 
found, they could be turned to economical advantage for fertilizers. 

The bone bed can be traced from the State quarries, the southernmost 
point at which its horizon is exposed, to the north line of the county, 
being easily recognizable in every section in which its presence is due. 

The identification of most of these exposures was first made by Mr. W. 
Farrar, a student of geology in the Ohio Agricultural and Mechanical 
College. 

The discussion of its origin and history will be reserved for a subse- 
quent page in the report. 

It will be remembered that the bone bed makes the boundary between 
the Delaware and the Columbus divisions of the Corniferous limestone. 
Immediately above it, in Smith and Price's quarries, three feet of very 
thin bedded, shaly limestones are found. The same formation can be 
traced along the water-courses that descend to the river here 3 until 
twenty feet, at least, is added to the quarry section. The Delaware beds 
here have but little in common with the same division on the northern 



612 GEOLOGY OE OHIO. 

line of the county. The layers are seldom an inch thick, except when 
black flint courses, three or four inches thick, come in to supplement 
the shales. They are almost destitute of fossils; but three shells have 
ever been recognized in this series at this point. One of them is a shell 
of universal occurrence, and that existed as a species through vaster 
periods of duration than any other known form, viz. : Strophomena 
rhomboidalis, Wahl. It begins in Lower Silurian time and continues until 
the close of the Carboniferous age ; thus spanning the whole vast cycle 
of Paleozoic time. It is but half grown, as found in the shales, having 
nothing of the robustness belonging to the form in the beds below. A 
second shell sometimes, though rarely, found in these beds is Spirifera 
mucronata, Hall, another form .of quite extensive range. The third form 
noted here is identified by a single specimen only, as Spirifera mam, Bil- 
lings. There is no reason to doubt that portions of the series will 
hereafter be found as rich in fossils as the equivalent beds are elsewhere.. 
The shales are useful only for road-making. The flint that they hold 
gives some promise of rendering service in this way. They would prob- 
ably answer a better purpose than the Coal Measure limestones, which 
have lately been brought into Columbus at considerable expense, for this 
use. The whole section of the Corniferous limestone is nowhere com- 
pleted in this locality, the highest beds seen in it belonging to about the 
middle of the Delaware division. 

The general section shown at the State quarries is represented in the 
annexed wood cut. As these quarries occupy a large area, and, as the 
separate layers expand or shrink, or even disappear if they are followed 
far, many sections can be obtained that will not match in every particu- 
lar with the one here given ; but the aim has been to show the yield of 
the quarries where most extensively worked. 

Twenty-six and a half feet are represented in the section. 

The lowest course lies below the level of low water in the Scioto River. 
It was reached only when the quarries were being worked for the con- 
struction of the State-house. It is a massive bed, five and a half feet in 
thickness, though it splits into two nearly equal, courses so easily, that 
it is almost as well to describe it as consisting, normally, of two courses. 
It can be raised in large blocks, and furnishes the best stone of the 
quarry for massive work. The columns of the State-house are derived 
from this layer, split, however, into two, as it generally is when worked. 

Four other heavy courses, measuring respectively two feet ten inches, two 
feet three inches, two feet six inches, and two feet, come next in order. 
All are raised in blocks of good size, and all are available for the best 
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uses in building. The prevailing color is "light-gray, with yellowish and 
bluish tints intermingled 

The bottom hackletooth, which lies just above the courses already 
named, is the bluest stone in. the quarry. It is fourteen inches thick, 
and quite free from flint, and is, therefore, counted as one of the most 
desirable layers found here. The top hackletooth is thirteen inches thick, 
and is raised in blocks adapted to columns, more easily than any other 
course, and thus comes to be used for this purpose quite extensively. It 
is light colored. It is overlain, as in the previous section, by a nineteen- 
inch course, which furnishes only building stone. The sixteen-inch 
course, next above, splits very readily into the "twin eights," two very 
serviceable layers, which are well known and widely used. The ten- 
inch course that covers them, like the upper hackletooth, is raised in 
long blocks, and so furnishes very convenient stone for steps, to which 
purpose it goes quite largely. The " rough rock w here falls below two 
feet, and is overlain, as in the Smith and Price quarry, by the " sheep- 
skin," one of the valuable, though thinner, courses of the quarries. 
The cutting stone of the quarries ends with this course. It will be ob- 
served that ten layers of stone here, deserve this name, or double the 
number that is reported at Smith and Price's. This is explained by the 
fact that the State quarries reach a lower horizon, a horizon which, ev- 
erywhere in Ohio, yields the heaviest courses of the formation, and, also, 
from the fact that the latter quarries have been driven further back into 
the solid rock than the former. 

An interval, varying between eleven and fourteen feet of quite thin 
layers, useful for lime manufacture, and, to some extent, as building 
stone, come in before the horizon of the bone bed is reached. This last 
division is highly fossiliferous, and contains many of the characteristic 
fossils of the formation, to which reference will again be made. The 
upper beds are softer, and occasionally particolored, and are sometimes 
styled the " calico stone. 77 

It is probable that the heavy course taken up from the bottom of the 
State quarries, nearly or quite exhausts the descending scale of the Cor- 
niferous limestone. It has not been found possible to settle this beyond 
question, but the facts are these: North of the county line, in the val- 
ley of the Scioto, the junction of the Waterlime and Corniferous is seen. 
It is there found that the thick beds shown at Corbin's Mills, and at 
Dublin, are very near the boundary of the formations. Again, in the 
valley of Big Darb^ Creek, below Georgesville, the contact of these two 
formations can be seen ; and here, again, several massive courses mark 
the beginning of the Corniferous deposits. The boundary, at this point, is 
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|uite marked by the occurrence of high-colored clays, red and white, 
-hat hold the interval between the two formations. 

One peculiar phase of the lower Corniferous imestone, in this region, 
leserves to be noted here. About twelve or fift -■< m feet above the base of 
ihe formation, deposits of a very fine-grained d sharp, silicious sand 
sccur locally. None of these deposits have be i noticed in Franklin 
county ; but just beyond the line, in Jefferson to^\ _ship, Madison county, 
m the bank of Little Darby Creek, this Oorniferous sandstone is found, 
ind there is every reason to believe that other pockets of it will be 
bund in the vicinity, Facts of the same sort are given in the report on 
Ohampaign county; and in northern Ohio, like deposits are known. 
The sandstone exactly agrees in character with the Hillsboro sandstone, 
)f the Niagara group. That occurs, also, in local deposits, interrupting 
;lie continuity of a great limestone formation. 

This Corniferous sandstone has long been known to the plasterers o\ 
ohe neighborhood. Whenever the finest quality of work was required, 
recourse was had to the thin layers of sandstone found in the section 
;i ere referred to. More particular description of the deposit will be found 
. In the report on Madison county. Its composition is ninety-two per 
cent, of silica, and seven per cent, of lime. 

The Delaware beds appear in this section, also, in the very thin layers 
that cover the limestone at many points in the quarry. All that was 
said in regard to this stratum, under the previous section, applies to it 
as shown here. 

Enough has now been said upon the stratigraphical relations of the 
Corniferous limestone, to give the reader a fair idea of the formation. 
Incidental reference has been made, in several instances, to its chemical 
composition, and, also, to its paleontology. These topics will now be 
treated a little more at length. 

2. Chemical Composition. — Under the head of chemical composition, 
. such analyses as are available, will be given. They will be arranged in 
ascending order, beginning with the lowest beds of the formation. 

Analysis No. 1, is of the heavy course that lies just above low water 
at Dublin. As has been shown, it belongs very near the lower boundary 
of the formation. It shows itself to be a magnesian limestone, and this 
is true, to the same extent, of but few courses in the Corniferous lime- 
stone of Ohio. It will be remembered that the W&terlime and Niagara 
groups, which underlie the Corniferous for at least 200 feet of vertical 
descent, are both magnesian limestones — for the most part, containing 
more than forty per cent, of carbonate of magnesia. 

All the beds of the Corniferous limestone, have more or less magnesia 
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in their composition; but the courses in question are almost the onL 
ones that attain this percentage. Their chemical relations are rather 
with the beds below them, than with those above. 

No. 1. 
Carbonate of lime . . 55.09 

Carbonate of magnesia _ ... 41.07 

Oxide of iron . .63 

Silicious matter 1.96 

Organic matter .... , 92 

99.67 
Analysis No. 2 appertains to the same horizon. The specimen wa « 
obtained from the quarries of the Roberts Bros,, Jefferson township, Madi 
son county. (Bank of Little Darby Creek.) 

No. 2. 
Carbonate of lime 64.20 

Carbonate of magnesia.. 34.44 

Alnmina and iron „ , 00 

Insoluble matter 1.10 

99.74 
Analysis No. 3 is of the rock that lies at the base of the Corniferoun 
limestone, at Bellefoiitaine. (Stevenson's quarries.) 

No. 3. 
Carbonate of lime 56.40 

Carbonate of magnesia 41.46 

Alumina and iron , 20 

Insoluble matter 1.20 

99.29 
For comparison the analysis of the Lower Corniferous, from Paulding 
county, is appended. The stone here is very different in appearance from 
any other in the series, being non-fossiliferous and quite fine and even 
grained. The specimen analyzed is from Clark's quarries, Charloe. 

No. 4. 
Carbonate of lime 57.09 

Carbonate of magnesia.... .... 33.14 

Alumina and iron 2.97 

Silicious matter 5.33 

Organic matter .$8 

99.41 
Nos. 5 and 6 are from the quarries of Smith and Price. The first oi 
these represents quite favorably, the general composition of the most 
valuable stone of the quarry — viz., the cutting stone, while No. 4 shows 
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the character of the " smooth rock," and of three or four fe immediate 
underneath it that are most valued ^for lime. 

.No. 5. 
Carbonate of lime -.... . 81.14 

Carbonate of magnesia. - 16.00 

Alumina andiron . . 1.08 

Silicious matter „ 1.94 

100.16 
No. 6. 
Carbonate of lime 93.28 

Carbonate of magnesia.. 2.69 

Ferric and aluminic oxides _ 2.18 

Silicious matter .» ..• 1.41 

99.56 
It may be remarked, in regard to No. 5, that the percentage of silica 
alumina, and iron is exceptionally small. The bluer courses show a con- 
siderable increase, as is seen in analysis No. 7. 

No. 7. 
Carbonate of lime 83.20 

Carbonate of magnesia - .. 11.96 

Alumina and iron .80 

Silicious matter 4.00 

99.96 
No. 8 shows the composition of Stitt and Price's best lime; The speci- 
men analyzed was selected from the kiln with reference to quality — and 
the results both of this analysis and of No. 6, will scarcely be sustained 
by any large quantity. Still, if lime of exceptionally good quality was 
desired, it could be secured from these known horizons of the quarry. 

No. 8. 
Carbonate of lime _•. 94.80 

Carbonate of magnesia.--- . .... 1.21 

Alumina and iron ^ 80 

Silicious matter ..-._ .. 3.20 

100.01 

Nos. 9, 10, 11, and 12, all represent the Delaware beds in their different 

phases. The first three analyses were made from the shales that are 

shown in the State quarry section. The varying proportions of silicious 

matter will be noticed. Samples could easily be selected that would yield 

much larger percentages than these. 

No. 9. 
Carbonate of lime . 65.80 

Carbonate of magnesia 7 .... 8.02 

Alumina and iron .' 1.20 

Silicious matter 25.00 

100.02 
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No. 10. 

Carbonate of lime - 72.82 

Carbonate of magnesia 5.99 

Alumina and iron ...» - .. - * 2.80 

Silicious matter . - 16.06 

Organic matter « 1.75 

99.42 
No. 11. 

Carbonate of lime ...... ..»„..„..-. 88.40 

Carbonate of magnesia .■--..,... - 1.96 

Alumina andiron 3.80 

Silicious matter;. - 5.40 

99.56 
No, 1% shows the character of the Delaware stone in the northern part 
of the county. The sample analyzed was the blue building stone of 
Ferris's quarry, in Perry township. It doubtless agrees with much of 
the Delaware stone proper in composition, as it does in general appear- 
ance. 

No. 12. 

Carbonate of lime ...... » --- 57.09 

Carbonate of magnesia - -- -- - 33.14 

Alumina andiron - — 2.97 

Silicious matter 5.33 

Organic matter ..— -- .88 

99.41 
The analyses given above were all executed for the Geological Surve} r 
Numbers 2 and 3 were furnished by Prof. Worrnley ; numbers 5, 6, 7, and 
8 were made by Dr. C. L. Mees, now of Louisville, Kentucky ; and num- 
bers 1, 4, 9, 10, 11, and 12 were executed by Mr. C. C. Howard, in the 
laboratory of the Ohio Agricultural and Mechanical College. 

Application will be made of some of these analyses in treating of the 
economical geology of the formation. 

3. Paleontology— -The Corniferous limestone is a great store-house of 
fossils. Almost all limestones are of organic origin, but this shows its 
origin in every layer. The substance of the rock is often composed of 
the exquisitely preserved fabrics of the life of the seas of this distant 
date. Sea- weeds and corals, chambered and univalve shells, bivalves and 
brachiopods, were strewn indiscriminately upon the floor of this ancient 
sea, and built it up thus by slow additions. Vast periods of time were 
used in this work. The species that flourished when the earlier beds 
were being deposited, had their day, and in many instances, gradually 
disappeared long before the series was completed. New forms came in 
from time to time, some of which are identical with species found in 
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widely removed places, while others are peculiar to the locality in which 
they are found. Some fossils are abundant through the whole extent of 
the formation^ even entering it from seas of an earlier age. Others are 
equally abundant in the one limited horizon which they occupy. Through 
a foot or two of the limestone they are everywhere shown, but no frag- 
ment or trace is found above or below. 

As in all other assemblages of fossils, many species are established on 
a very few specimens — oftentimes on but a single one. The wealth of 
the formation in this department is not yet appreciated in any adequate 
degree. When the same measure of interest and labor has been given to 
it that has been spent in the Cincinnati formation, for example, its list 
of species will be several times greater than it now is. 

One strong hold upon our interest this formation possesses, in the fact that 
it contains the earliest undisputed remains of land vegetation and vertebrated 
animals that are found in the rocks of the continent. Its tree ferns and its 
fishes are altogether new types in the world. Special interest is drawn to 
these earlier forms on account of their bearing on questions of derivation. 

A catalogue of fossils described from this formation, is here appended. 
No name is introduced except upon the authority o± the paleontologists 
of the survey— F. B. Meek, Esq., and. Profs. R. P. Whitfield and H. A. 
Nicholson. A large number of the species are represented in the collec- 
tion of the Ohio Agricultural and Mechanical College. To the lists are 
added the generic names of a few well-marked, but undescribed forms, 
which have been recognized as distinct species by the authorities named 
above : 

CATALOGUE OF THE DESCRIBED FOSSILS OF THE CORNIFER- 

OUS LIMESTONE OF OHIO. 

PLANTS. 

Fucoids abundant .on surfaces of upper beds at State quarries, Columbus. 
Spirophyton — cauda galli f 

Genws Cauloptems, 
(Tree ferns.) 
Caulopteris antiqua, Newberry. 
C. peregrina. Newberr y. 

Genus Lepidodendrqn. 
(Club mosses.) 
Lepidodendron, Gaspianum? Dawson. 

Genus Dadoxylon. 
(Ancient pines.) 
Dadojcylon Newberry % Dawson. 
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SPONGES. 

Genus Strom atopora. DeBlainyille. 
fflromatopom granulosa, Nich. 

" Sandusky ensis, Eoininger (unpublished.) 

Note — These two species may prove identical. 

" ponderosa, Nich. 

" concentrica, Goldf. ? 

" substriatella, Nich. 

" nodulata, Nich. 

Genus Syringostroma. Nicholson, 
Syrmgostroma densa } Nich. t 

" oolwmnaris, Nich. 

CORALS. 

Genus Favosites. Lamarck. 
Favosites gothlandica, Lamarck. 
" oasaltica. 

" ' twrUnata, Billings. (F. hemisphericum, Yandell?) 
" pleurodictyoides, Nich. 
" polymorpha, Goldf. 
u invaginata, Nich. 

Genus Phillipsastrea. D'Orb. 
PJrillipsastrea ? gigas, Owen. 

Genus Acervularia. Schweigger. 
Acervularia profunda, Hall. 

" Davidsoni, E. and H. 

Genus Eridophyllum. Edwards and Haisne. 
Eridophyllum striatum, E. and H. 

" Verneuilanum, E. and H. 

Genus Syringopora. Goldfuss. 
Springopora Hisirigeri, Billings. 
" Maelurei, Billings. 

Genus Heliopmyllum. Hall. 
Heliopliyllum Haiti. E. and H. 

Genus Cyathophyllum. Goldfuss. 
Cyathophyllum rugosum, Hall. 
" Zerikeri, Billings. 

Genus Zaphrentis. Rafinesque. 
Zaphrentis gigantea, E. and H. 
" prolifica, Billings. 
" multilamellata, Nich. 
" Wortheni, Nich. 

u Fdwardsi, Nich. 
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Genus Cystiphyllum. Lonsdale 
Cysiipfoyttum Americanum. 

" Ohioense, Nich. 

'" vesiculosum, Nich, 

" sp.'f 

POLYZOA. 

Genus Ptilodictya. Lonsdale, 
Ptilodictya, Gilberti, Meek. 
" sp.t Meek. 

Genus Fenesteixa. Lonsdale. 
Fenestellu, sp f • 

CRICOIDS AND CYSTIDEANS. ' 

Genus Me<h3tocrinus. 

Mcgistocrinus ( Actinocrimis) spinuloses, Lyon. 

■ Genus Dqlatocrinus. 

Bolatocrinus MarsM. 

u radkttus, Hall. 

Genus Hucleocrinus. Conrad* 

Nucleocrinus Vwneuili, Troost. 

Genus Couaster. McCoy. 

Codaster pyramidatus, Shumard. 

TRILOBITES. 

Genus Dalmania. Emmericb. 

Dalmania Ohioensis, Meek j (D. Selena, Hall.) 
'• calypso, Hall. 

Genus Proetus. Steininger. 

Proettis crassimarglnatiis, Hall. ■ 

" planimarginatus, Hall. 

Genus Phacofs. Emmerich. 

Phacops bufo, var. rana, Green. 

BRACHIOPODS, 

Genus Centronella. Hall. 
Centronella glansfagea f Hall. 

Genus Tropidomiptws. HalL 
Tropidoleptus carinaim, Conr. 

Genus Terebratula. Llhwyth 
Terebratula Sullivanfk Hall. 
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Genus Spirifera. Sowerby. 
8pirifera acuminata, Conr. 
" duodenaria, Hall. 
" euryteines, Owen. 

" 'fimbriate, Conr. 

" gregaria, Clapp. 
" Grieri, Hall. 

" macra, Hall. 

" maoronota, Hall. 

" macrolhyris, Hall. 

" maia, Billings. 

" Manni, Hall. 

" mucronata, Conr. 

" Oweni, Hall. 

" varicosa, Hall. 

Genus Spiriferina. D'Orbigny. 
Spiriferina raricosta, Conr. 

Genus Meristella. Hall. 
Meristella nasuta, Conr. 
u scitula, Hall. 

Genus Cyrtina. Davidson, 
Oyrtina Hamiltonsnsis, Hall. 

Genus Nucleospira. Hall. 
Nucleospira concinna, Hall. 

Genus Athyris. McCoy. 
Athyrw spiriferoides, Eaton. 
" vittata, Hall. 

Genus Atrypa. Dalman. 
Atrypa reticularis, Dalm. 
" aspera, Sclil.? 

Genus Rhynchonella, Fischer, 
Bhynchonella Carolina, Hall. 

Genus Pentamerus. Sowerby. 
Pentamerus aratus, Hall. 

Genus Orthis, Dalman. 
Orthis Vanuxemi, Hall. 
" propinqua, Hall. 

Genus Strophomena. Rafinesque. 
Mrophomena rJiomboidalis, WaM. 

Genus Stropkodonta. Hall. 
Strophodonta Jiemispherica, Hall. 
" demissa, Conr. 



FRANKLIN COUNTY.' 623 



Sirophodenta sub-demissa, Hall. 
" Patter soni, Hall. 

" perplana, Conr. (S.fragilis, Hall.) 

" inequistriataj Conr. 

Genus Streptorhynchus. King. 
Streptorhynchus Chemung ensis, Conr, ; var Pandora, Bill. 

Genus Productella. Hall. 
Productella spinulieostae, Hall. 

Genus Chonetes. Fisch. 
Chonetes laticosta, Hall. 

Genus Discina. Lamarck. 
Discina. sp.1 

Genus Lingula, Bruguieres. 
IAngula Manni, Hall. 

LAMELLIBRANCHS. 

(Bivalve shells.) 

Genus Aviculopecten. McCoy, 
Aviculopecten parilis, Conr. 

Genus Pterinea. Goldfuss, 
Pterinea flabella. 

Genus Conocardium. Brown. 

Conocardium trigonale, Hall. 
" Ohioense, Meek. 

" sp. (und escribed ) 

Genus Paracyclas. 
Paracyclas Ohioensis, Meek. 
" elliptica, Hall. 

" occidentalis, H. and W. 

Genus Solemya. Lamarck. 
Solemya vetusta, Meek. 

Genus Mytilarca. 
Mytilarea ponder osa, H, and W. 

Genus Clinopistha. Meek and Worthen. 
Clinopistha aniiqua, Meek. 

Genus Sanguinolites, McCoy. 
/Sanguinolites Sandusfty ensis, Meek. 

Genus Xenophora. Fischer. 
Xenophora aniiqua, Meek. 
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Genus Porcelua. Leveille\ 
Porcellia Sciota, Hall. 

. ' Genus Nyassa.' 

Nyassa arguta. 

Genus Grammysia. DeVerneuil. 

Grammy sia secundc . Hall. 

" Ustdcata, (?) 

GASTEROPODS. 

(Univalve Shells.) 

Genus Naticopsis. McCoy. 
Naticopsis liumilis, Meek. 
" levis, Meek. 
u aequistriata, Meek. 
" cretaeea, H. and W. 

Genus Loxonema. Phillips. 

Loxonema Samiltoniae, Hall. 

Genus Isonema. Hall. 
1 wfiema bellatula; Hall. 

( Genus Orthonema. Meek and Worthen 
Orthonema Neivberryi, Meek. 

Genus Turbo. Linnaeus. 
Turbo Shumardi, Yandell. 
" rotundata, Hall. 

Genus Euomphalus. Sowerby. 

Euomphalus Be Cewi, Billings. 

Genus Pleurotomaria. Defrance. 
Pleurotomaria Lucina, Hall. 
" Kearneyi, Hall. 

Genus Cyclonema. Hall. 
Cyclonema crenulata. Meek. 

Genus Murchisonia. De VerneuiL 
Murchisonia Maia, Hall. 

Genus Platyceras. Conrad. 
Platyceras dumosum, Conr. 

" dumosumvar. attenuatum, Meek. 
" multispinosum, Meek. 
" carinatum, Hall. 
" (sp. undescribed) 

Genus Platyostoma. Conrad, 
Platyostoma Lichas, Hall. 
" lineatumj Conr. 
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Genus Trochonema. Salter. 

'Mrochonema tricarinata. Meek. 

Genus Bellerophon. Montfort. 

Belleriphon Newberryii, Meek. 
" propinquus, Meek. 

PTEROPODS. 

(Winged Shells,) 
Genus Conularia. Miller. 
Conularia elegantula, Meek. 

Genus Tentaculites. Schlotheim.. 
Tentaculites , (sp. undescribed.) 
Note.— This is the form commonly known as T. scalaris. SchL 

CEPHALOPODS. 

(Chambered Shells.) 

Genus Orthoceras. Breynius. 

Orthoceras profundum, Hall. 

" (sp. ? undescribed), College Cabinet. 

" (sp. f undescribed), " 4i 

l< (sp. ? undescribed), " " 

Genus Gyroceras. Meyer. 
Byroceras Cyclops, Hall. 
" Ohioensej Meek. 
" inelegant , Meek. 

Genus Cyrtoceras. Goldfuss. 

: » Cyrtoceras Ohioense, Meek. • 

Genus Gomphoceras. Sowerby. 

Qomphoceras (sp. undescribed). College Cabinet. 

VERTEBRATES. 

(Fishes.) 
Genus Macropetalicthys. Norwood and Owen. 
Jf aeropetalicthys Sullivanti, Newb. 

Genus Onychodus. Newberry. 

Onychodus sigmoides, Newb. 
*' sp.t Undescribed. 

Genus Coccosteus. Agassiz. 
Ooccosteus occidentalis, Newb. 
40 
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Genus Asterosteus. # Newberry. 
Asterosteus stenocephalus, Newb, 

Genus Acanthaspis. Newberry. 
Acanthaspis armatus, Newb. 

Genus Acantholepis. Newberry. 
Acantholepis pustulosus, Newb. 

Genus Liognathus. Newberry. 
Liognathus spatulatus, Newb. 

Genus Mach^racanthus. Newberry. 

Machwracanthus major, Newb. 

" peracutus, Newb. 

" sulcatus, Newb. 

Genus Cyrtacanthus. Newberry. 
Cyrtacanthus dentatus, Newb. 

Genus Rhynchodus. Newberry. 

Rhynchodus secerns, Newb. 
" frangens, Newb. 

" crassus, Newb. 

The above list is meant to comprise all of the fossils that have been 
described or identified from the Corniferous Limestone of Ohio. A 
considerable number of these are included in the two volumes of Ohio 
Paleontology, already published. Others have been described in the 
reports of other States from Ohio specimens, and still others are species 
that are common to the rocks of this age in various American localities, 
some of them, indeed, belonging to the Old World as well. 

A few statements in regard to the horizons of some of the species will 
be added here. 

The following fossils are found in Franklin county to have but very 
little vertical range ; 

About fifteen feet below the bone bed, Cystiphyllum Amerkanum often 
makes up a large part of the rock for four or five feet. 

Eridophyttum Vemeuilanum holds very closely to one horizon in Franklin 
county. It is found about three feet below the bone-bed, and is coexten- 
sive with the formation. Wherever the proper horizon is reached, this 
fossil is found. This horizon has not been identified with that which 
this fossil holds at Sandusky, but it is probably the same. The seas 
seem to have been paved with it at the time when this layer was 
forming. 
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Nucleocrinu^ Verneuili belongs between two flint courses just under the 
bone-bed. It is very abundant in this horizon. 

Platyceras dumosum is also found abundantly in the same stratum, but 
it may not be limited to it. 

Spirifera maia has been found only in the lowest courses of the Dela- 
ware beds. The same is true of Athyris vittata, which occurs in the bone- 
bed. 

Grammysia bi-sulcata occurs near the bottom of the Delaware beds, but 
is rarely met. « 

Rhynchonella Carolina belongs very near the bone-bed — is found some- 
times, indeed, in it. 

The only tentaculite known in the system (Tentaculites spJ.) belongs 
in the Delaware beds, and mainly in the uppermost portions. 

In the fifteen feet below the bone-bed the following forms are found. 
Those marked with a star are not known to occur elsewhere, but more 
extended observations on these points are necessary : 

Spirifera acuminata. 

Spirifera manni* 

Spirifera duodenaria.* 

Spirifera gregaria. 

Sirophomena rhomboidalis. 

Strophodonta hemispherica. 

Chonetes laticosta.* 

Atrypa reticularis. 

Nucleospira concinna* 

Platyceras dumosum* 

Proetus planimarginatus. 

Dalmania Ohioensis. 

Phacops hufo. 

Nucleocrinus Vernmili* 

Cystiphyllum Americanum.* 

Favosites. 

CyatJiophyllum Zenlceri ? v 

Eridophyllum Verneuilanum* 

Fene8tella. 

Allusion has already been made to the peculiar interest with which 
the remains of ancient fishes, contained in the Corniferous limestone, 
must be viewed. They mark the presence of a higher type of animal 
life in this formation than any of the strata below it contain. They 
constitute the lowest and oldest remains of vertebrates that we meet in 
ascending the geological scale of the continent. The vertebrate type 
appears here as well as elsewhere in its lowest glass, viz., Fishes. 
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For the discussion of the zoological position, and the details of struc- 
ture of these Corniferous fishes, the reader is referred to the chapters of 
Vols. I and II Paleontology, that treat of them. By reference to these 
chapters, it will be learned that many of these early fishes were of great 
size and in some respects, certainly, of quite high organization. Those 
of the present day which they most nearly resemble are the ganoids, 
represented in North America by the pike and the sturgeon, and the 
sharks which are widely distributed in existing seas. 

The exact stratum in which they first appear cannot be pointed out, 
but it is certainly quite low in the Corniferous series. It is among the 
heavy courses that constitute the base of the system. The remains that 
are found at this lowest horizon are the cranial plates, often united in a 
symmetrical skull, of the great ganoid, Macropetalicthys Sullivanti, This, 
then, is the lowest and oldest of the fishes of the Devonian rocks of Ohio. 
The type specimens were furnished by Joseph Sullivant, Esq., of Colum- 
bus, to whose watchful and discriminating inspection of the State quar- 
ries when they were most largely worked, science is under great obliga- 
tions. Quite a number of the most interesting fossils of the formation 
were gathered by him at this time. The remains of this fish so far 
known, all came from one horizon. 

The next fish remains that we meet in ascending the series are those 
of Onychodus sigmoides y the teeth of which are not uncommon fossils in 
the middle Corniferous of Franklin county. The remains of this genus, 
perhaps of this species, also, are found throughout a considerable verti- 
cal range. They can be followed into the Huron shale, at least. 

There came a time in the history of the Corniferous sea when fishes 
of this genus constituted its most conspicuous and abundant inhabi- 
tants. There was scarcely a square foot of the .sea -floor for hundreds of 
square miles that did not contain a tooth or plate of jaw of some fish 
that had met its fate in the waters above. There were considerable 
areas that seem to have been the gathering grounds, perhaps the breeding 
stations, of these tribes of the sea. Here their remains are accumulated 
to the exclusion of almost everything else. A six inch layer is chiefly 
composed of these remains. It is the bone bed to which such frequent 
reference has been made. 

Recent explorations show that over large areas on the floor of existing 
seas, the teeth of sharks are of very frequent occurrence. The dredge 
cannot scrape this floor for even a few minutes without bringing up one 
or more teeth, sometimes white and fresh, and sometimes hidden in 
mineral concretions. The deposits are growing very slowly in all such 
seas and the dredge very likely brings up in one haul the accumulations 
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of scores, perhaps of hundreds of years. The reason why teeth are 
found so much more abundantly than other portions of the skeleton is 
that they are among the few portions that are thoroughly mineralized, 
and consequently able to resist decay. The framework of the shark is 
chiefly cartilaginous. These facts help us to understand the origin of 
the layer in the Corniferous limestone which we are now considering. 
The fact, itself, is one of great interest. Hardly had fishes appeared in 
the seas before they took almost complete possession of them. A bone 
bed made of their remains, is one of the earliest facts in their history, 
in the European rocks, as it is in our own. 

IV. ECONOMICAL GEOLOGY. 

A few additional statements will here be made in regard to the useful 
applications of the Corniferous limestone. 

These applications are two in number, and have been already inci- 
dentally treated. The formation furnishes building stone and lime. The 
supply in Franklin county is indefinitely great. It can be counted by 
the square mile, in areas that require very little stripping and where 
railroad transportation can be made easily available. The abundance of 
the supply is best understood when it is remembered that the quarries 
are never less than twenty feet in depth, and that often thirty ieet of 
stone, almost every foot of it available for some purpose, lie above the 
river level. Assuming the specific gravity of the limestone to be 2.5, 
an acre, worked to a depth of 25 feet, yields 85,000 tons, and a square 
mile yields under the same conditions 54,400,000 tons, an amount which 
can be readily expressed in figures* but of which we can form no ade- 
quate conception. 

The character of the building stone furnished remains to be described. 
Very much can be said in its favor. It is a dense, compact limestone* 
with a specific gravity exceeding 2.5. It is very strong and can bear all 
of the burdens which architecture demands. A number of the courses 
yield cutting stone that is, the stone lies in the courses in pieces of several 
hundred feet square and can be raieed in blocks large enough to answer for 
sills, window caps, platforms and similar uses. When the stone comes out 
in this way, it commands four times the price that building stone, i.e., the 
stone that is raised in blocks too small for such applications, brings. It 
is generally worked with sufficient ease, though some courses that are 
otherwise suitable have too large a proportion of flint. Its color is very 
satisfactory, all the shades being cheerful and pleasant to the eye, and 
sufficient variety being afforded by judicious selection. It receives 
ornamentation to good advantage, moulding and other relief showing 
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well upon it. Much of it can be made to take a very good polish. An 
establishment, for rubbing the stone has lately been set up in Columbus 
and is doing good work. 

As to durability, which after all is the main element in determining 
its value as a building stone, it can be said that the Corniferous lime- 
stone furnishes much material decidedly above the average of limestones. 
The chief drawback lies in its highly fossiliferous character. Some- 
times the fossil is so firmly cemented in the body of the rock that there 
is no more tendency to the weathering of the stone about it than else- 
where, but oftener, there is a slight difference in composition between the 
fossil and the rock, the fossil being the firmer. 

Along the line of union, atmospheric agencies take easy hold, and a 
few years are sufficient to give to the dressed block a rough and un- 
promising appearance. Examples enough can be found of this agency 
in the best building for which the limestone has yet been used, viz., the 
State Capitol. Thinner courses, those measuring six or eight inches, 
are generally the ones that show worse in this respect, and smoothly 
dressed surfaces are disfigured more than others. It is within the 
architect's province to so use the stone as to escape the appearance of 
weakness and decay, for the evil chiefly lies in the unsightly face which 
the slight weathering produces. The strength of the block when well 
laid is good for centuries. 

The thickness of the several courses of cutting stone may have been 
already noted. Almost any required thickness can be furnished within 
the limits of four and sixty inches. To make an enumeration, we find — 
A 4-inch course ; a 6-inch course ; a 7-inch course ; an 8-inch course ; a 
10-inch course; an 11-inch course; a 12-inch course; a 14-inch course ; a 
16-inch course ; a 19-inch course ; a 24-inch course ; a 27-inch course ; a 
30 inch course ; a 34-inch course ; a 60 inch course. 

One other important use to which this limestone is put, is in the 
making of road-beds. Like other limestones, this one proves unsatis- 
factory for the surface of a much-used roadway. It grinds quite easily 
into fine dust, the lightness of which allows it to be lifted into the air 
very easily. But when used as a foundation for concrete or other surface, 
it serves a very useful purpose. 

The principal quarries now worked, are the two of which sections 
have been given, viz., the State quarries, and Smith and Price's quar- 
ries. The former are taken to include the many openings that are made 
in the immediate vicinity of the quarries owned by the State, as well as 
these extensive excavations. Numerous parties are now engaged in 
quarrying, in a small way, on both sides of the river, for four miles 
above the city. 
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The other chief use of the formation is in the manufacture of quick- 
lime. A large business of this sort is carried on in connection with the 
quarries referred to above. A notable part of the^limestone, viz., eight 
to ten feet below the Delaware beds, is better adapted to this use than to 
any other. Too light for building purposes, it would need to be removed 
at great expense in order to reach the valuable courses below, were it not 
thaHt can be used in the lime-kilns with the best results. The analyses 
already given show the character of the lime produced. As has been 
already remarked, these quarries furnish the purest carbonate of lime 
burned, in the large way, in Ohio. It can easily be made to average in, 
the kilns ninety. per cent, of this substance ; but the economy of throw- 
ing in the " spalls," or fragments of the building-stone, instead of leaving 
them out as waste, reduces the percentage somewhat. The lower courses, 
it will be remembered, have a larger proportion of magnesia in their 
composition. The character of the lime is changed, to some extent, by 
.this element, but it is not safe to say that it is injured for all uses. The 
most approved plastering limes of Ohio to-day are those manufactured 
from the Upper Silurian formations, the Niagara and the water-lime^ 
which are, chemically, double carbonates of magnesia lime, and of these, 
the Springfield lime may be taken as a representative. For paper fac- 
tories, for glass-works, for blast-furnaces, and perhaps for gas-works, 
the product is to be valued in proportion to its percentage of lime ; but 
in the wider use of lime, as mortar, a high percentage of this substance 
is not necessary to insure a high quality. The truth is, that the dif- 
ferent kinds of limestone yield different kinds of lime, and use has 
much to do in the value set upon any one. They require different modes 
of treatment. Each will fail when subjected to the mode of working 
which the other requires. 

The Columbus lime is a very hot, strong, white lime, that can be made 
to do the best work of its kind in every respect. To one important use, 
in addition to all others, to which it has been, applied, it seems likely to 
be put, viz., to use as furnace flux. The furnaces that are already built 
or are in process of erection in the Hocking Valley, have, it is true 
layers of limestone in the hills which contain their ore and coal ; but 
these layers are generally light, and it can scarcely prove profitable to 
follow them into the hills under cover, when limestone of such quality 
can be so cheaply furnished from the great quarries of Columbus and 
vicinity. 

Columbus lime, like almost every other lime of Ohio, is burned with 
wood. Numerous attempts have been made to substitute bituminous 
coal for wood, in its manufacture. Most of these attempts have proved 
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failures. The quality of the lime has been impaired in the process. But 
as lime is manufactured elsewhere, with coal for fuel, so v it must come to 
be here. One apparently successful experiment deserves mention: The 
lime used in the plastering of the new Insane Asylvm was burned with 
coal. The stone was broken quite small, and the coal was distributed 
quite evenly throughout the kiln. A good deal of waste occurred, but it is 
said that the cost of lime was less than halrf that burned with wood. 

The kilns in use are of various sorts, but the parties burning lime, in 
the larger way, make use of some sort of draw-kiln. 

The largest manufacture is that of Stitt, Price & Co. They make use 
of two kilns of Page's patent, one of them capable of making three hun- 
dred and fifty bushels, and the other four hundred bushels per day, with 
a daily yield of seven hundred bushels for eight months in the year. 
They have several kilns of the old sort ; also mainly used for the winter 
supply. One cord of wood is expected to burn sixty-six bushels of lime, 
a result which reaches the average of the best kilns of the State. 

3. Huron shale.— The next element in the geological scale of the county 
is the Huron shale— the Ohio black slate— of the older State geologists. 
It occupies a much larger area than any other formation in the county, 
and has affected the physical geography much more. It is easily eroded, 
and, consequently, the valleys that have been wrought in it, are broad, 
the water-sheds being reached by long and gradual slopes. It makes an 
important contribution to the soils of the county, and impresses its own 
character upon considerable areas, notwithstanding the fact that this 
whole region is included in the Drift-covered territory of the State. 

So great is the uniformity of material and arrangement in the forma- 
tion, that it has not yet been found possible to establish divisions in it 
that can be followed from point to point, aside from one well-marked 
band at the bottom, and another at the top of the series. As there are 
no vertical sections that hold more than fifty or sixty feet, it has, there- 
fore, been impossible to determine the thickness of the shale in Franklin 
county. It is probably not far from three hundred feet. In Ross county, 
the^heavist sect on yet measured in the State occurs. The shale is there 
three hundred and thirty-one feet thick. In Highland county, an in- 
cluded section measures but two hundred and fifty feet. There is little 
doubt, however, that careful enough study will reveal marks in the shale 
that will allow us to secure measurements here also. 

At the base of the series, in this county, and also in Delaware county, 
there are thirty feet of blue shales, with calcareous bands running 
through them, about the assignment of which, question may be raised. 
They are included here with the Huron shale, although they are sepa- 



FRANKLIN COUNTY. 633 

rated from it by as distinct a boundary as they are from the limestones 
which they cover, but they agree with it in the style of bedding/ in the 
general absence of fossils, and in chemical composition, except that they 
lack the bituminous matter that colors the Huron sjhale proper. There 
are, however, thin seams of true black shale that are scattered through 
these beds. The same horizon at other sections contains a much larger 
proportion of black slate, and this fact helps to justify their reference to 
the same system. 

In his report on Delaware county, Professor N. H. Winchell proposes 
for this blue belt the name of Olentangy shale, a convenient and unam- 
biguous designation, which will be adopted here. 

The Olentangy shale appears to be the stratigraphical equivalent of 
the beds termed Hamilton shale, by Dr. Newberry, which are found near 
Prout's Station, Erie county, and which are there highly fossiliferous, 
and contain only Hamilton fossils. All of these fossils, however, are also 
found in the limestone below, the difference in the two sections being 
this: In the lower beds true Corniferous fossils are associated with the 
rest, while in the upper, no Corniferous forms have been found. The 
Olentangy shale of Delaware and Franklin counties is very poor in fos- 
sils of any description ; nothing characteristic is known to occur in them, 
unless certain fish remains, reported by Rev. H. Herzer, from concretions 
in, these shales at Delaware, prove to be so. 

The correlation of these Devonian limestones and shales of Ohio with 
the New York divisions of the same age, involves questions entirely 
similar to those that were met in the geology of our Lower Silurian de- 
posits in South-western Ohio. Eight hundred feet of Lower Silurian 
limestones and shales are found there, which undoubtedly represent the 
Trenton limestone, in part, the Utica shale, and the Hudson River group 
of the New York scale ; but no one can draw the line where one epoch 
ends and another begins. The growth of these beds was continuous. 
The interruptions that marked the epochs on the continental border did 
not make themselves felt in the central sea, but the life of the lower 
beds held on through the vast cycles of time required for such a growth. 
It was re-enforced fromf time to timi with the forms belonging to higher 
horizons, and the result is, that there is here an extricable blending of 
the forms of life that characterize distinct formations at the east. In 
regard to the designation of these beds, all ambiguity is removed by 
giving them a name derived from the locality that shows them best. We 
refer them all to the Cincinnati group, making such divisions of them as 
the facts here warranty and as convenience requires. 

In like manner, the Devonian limestones, already described, grew in a 
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sea in which the same general conditions were maintained, while very 
different strata were in process of formation at the east. The Columbus 
and Delaware limestones probably cover the age in which the Corniferous 
limestone, and the Hamilton group, in part, of New York were forming; 
but there seems no warrant whatever for identifying the subdivisions of 
our scale with the subdivisions recognized five hundred or a thousand 
miles away. A disturbance of previous conditions took place in this 
interior sea, which Is marked by the change from the Columbus lime- 
stone to the Delaware limestone, but any correlation of this change, with 
epochal changes at the eastward, is, so far as the facts appealed to indi- 
cate, entirely arbitrary. 

Nor does it seem necessary td restrict the application of the name 
"Hamilton" to the ten or twelve feet that underlie the Huron shale 
proper. The " Hudson River age" of the upper limestones of Cincinnati 
is universally recognized, though the most characteristic of Trenton fos- 
sils are found in the same beds. .On very nearly the same grounds we 
can believe that the Hamilton group of New York covers a part of the 
Devonian limestones, as well as a part of the Devonian shales of Ohio. 

The Olentangy shale is shown in but very few sections in this county. 
The best of them is on Slate Run, in Perry township, but north of the 
county line, in the Olentangy Valley, numerous sections are exposed. 
It contains calcareous concretions in considerable numbers. They ^re 
less regular than the concretions of the Huron shale proper, and are len- 
ticular, rather than globular. Only obscure traces of fossils have been 
noted in its beds, and these were fragments of corals that have no signif- 
icance in marking horizons. 

The Huron shale proper begins with a boundary as definite as a black 
mark on paper. Its lowest layer is as characteristic of the formation as 
any layer in it, and from this point up, with wonderful sameness of com- 
position, layer after layer testifies to conditions of an ancient sea that 
remained unchanged until the floor had been covered with at least five 
hundred feet of fine, and, probably, slowly, accumulating sediments. 

The shale is brownish or blueish black in fresh exposures, but weath- 
ered surfaces have a distinctly blue color. The leaves of the shale are 
quite thin and fragile in all natural sections, but where the rock is 
freshly opened for ten or fifteen feet, the beds have a very solid and substan- 
tial look. They are unable, however*, to resist the action of the atmosphere, 
and the solidest portions need but a winter to be turned into crumbling 
fragments that are excellently adapted to the making of sidewalks. The 
last stage in their decomposition is a very tenacious, light-colored clay, 
of which mention will be made again. 
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One of the most conspicuous features of the Huron shale is found in 
the concretions, great and small, which it contains in great numbers. 
They begin with the formation, and in the lowermost forty feet, all the 
varieties of their structure can be seen. The shape which the larger 
and more symmetrical take is that of flattened spheroids. Nipt unfre* 
quently two are joined together by a ligament, uniting their centers. 
They are sometimes, but more rarely, disc-like, and many of them lack 
regularity of outline. In composition, some variety is observable. Very 
many of the smaller ones consist of the crystallized bi-sulphide of iron, 
and some of them consist of a symmetrical shell, or scale of this sub- 
stance, around a softer nucleus, which gives them a strong resemblance 
to an iron casting. The nodules of this kind are often irregular in shape. 
The larger specimens invariably contain lime and iron, the former sub- 
stance being sometimes found at the center, in the shape of cale spar, 
but more frequently occurring in a dark, semi-crystalline mineral, that 
is quite characteristic. The iron is always intimately associated with 
the lime, and gives to the weathering concretions the dark yellow, or 
ochreous color, that marks them all in this stage. 

Rarer substances sometimes are met in the crystalline nuclei of the 
concretions. Heavy spar is one of these. As is now well known, there 
are sometimes found at the centers of these bodies organic nuclei, and 
among these, are some of the most interesting and remarkable fossils of 
the entire geological series. Wood is not uncommon in this connection. 
A species of ancient pine, Dadoxylon Newberry^ Dawson, furnished many 
of these centers. 

The great fish bones, however, are the most remarkable forms to be mei 
with here. 

To Rev. H. Herzer, of Berea, Ohio, the credit is due of bringing to light, 
by his very sagacious and patient labors, the bones of the most remark- 
able of the great series of fossil fishes, that the rocks of Ohio have so far 
yielded. 

Dinicthys, the fish to which reference is here made, is one of the re- 
markable fishes of this early age of the world as well. It united, in a 
surprising way, the characteristics of forms widely separated now. More 
than any other fossil, it has served to show that the great group of Ganoids, 
of Devonian time, to which group it belongs, " formed the parent stock 
from which, by differentiation, the fishes have branched off on one side, 
the amphibians and reptiles on another." It agrees so closely in denti- 
tion with the modern Lepidosiren, which most systematists rank as the 
highest of modern fishes, that the latter can scarcely be doubted to be 
derived from it by lineal descent. There are two species of this genus 
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now described from the Huron shale of Ohio. Both were of great size 
and great power. Very full and interesting descriptions of them are 
given in the volumes of Paleontology already issued by the Survey. 

Aside from the contents of these concretions, the Huron shale of Frank- 
lin county, may be described as nearly non-fossiliferous. One may look 
for hours on great banks of the shale, without finding a trace of vegetable 
Or animal structure. The only forms known to occur aTe the following : 
On the surface of the layers, strap shaped impressions of marine plants, 
aire occasionally found. In rarer instances, a thin film of coal represents 
the vegetable tissues. In the waste of the slate, silicifled coniferous wood 
is often found, but it is believed that this is generally derived from the 
breaking down of the concretions already noticed, of which it often con- 
stitutes the nucleus. Of course it is quite possible that blocks of this 
ancient wood may have been preserved in the slate, without gathering 
around them concretions, but no specimen has been found in situ thus far, 
except in concretions. 

Towards the upper limit of the slate, several localities have been found 
in which the teeth and rhombic plates, black and shining, of small ganoid 
fishes have been found. These agree almost exactly with the fossils of 
the same group from the Cleveland shale — a formation that is also identi- 
cal in lithological characters. The best point for collecting these rare 
forms, is in the fine exposures of the shale in the valley of Big Walnut, 
near Central College, Blendon township. 

A fine specimen of the crest of teeth peculiar to the dentition of Ony- 
chodus, was obtained from the shale of Slate Run, in Perry township, by 
Mr. W. Meteer, and was by him presented to the State collection. It 
has riot been finally determined, but Dr. Newberry considers it to be 
Onychodus Hopkinsi, or else an undescribed species. The species referred 
to, 0. Hopkinsi, was described from the Chemung group, of New York. 
The horizon of this specimen can not be definitely given, but it is with- 
in forty feet of the bottom of the series. 

Such facts as these, while they illustrate the poverty of the formation 
in fossils, still justify considerable geological interest in it. It is to be 
remembered, that the formation is shown almost altogether by natural 
exposures. There is little to lead to its being worked for economical uses. ' 
Our knowledge of the great wealth in fossils of the Corniferous limestone 
would be very meagre, if we had not access to the extensive quarries 
where fresh exposures of all its strata are seen. Whatever fossils are 
found in the shale are quite likely to be either new species or species not 
heretofore found in Ohio ; for the three hundred feet of this formation 
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cover a long period of paleozoic time, from which we have, thus far, less 
than a dozen described species. 

The economical uses of the Huron shale are quite limited. It is ap- 
plied, on a small scale, to the making of roads and walks—and where 
no severe use is required,' its materials are happily adapted to these pur- 
poses. They make a smooth and dry road bed, which, is comparatively 
free from dust. Under heavy use, they wear into blue clay very soon, and 
to this complexion they all come at last. 

The only other important use to which they are here applied, depends 
upon the change last noted. The clays into which they weather, have 
been found to constitute an excellent material for sewer pipes. The 
North Columbus factory depends, chiefly on this source of supply for its 
extensive production. Little or no drift is found on the high ridge just 
cast of High street, and wherever the shale has been thus exposed to 
atmospheric agencies, it has been turned into clay to a depth varying 
from two to six feet. The clay varies in color from whitish to yellow and 
blue, and passes by slow gradations into the unclecomposed slate. The 
pyrites of the shale is often converted by weathering into sulphuric acid, 
and this has united with the lime derived from the concretions and other 
sources, to form sulphate of lime or gypsum in the clay. Little crystals 
of this substance, or selenite, sometimes occur to such an extent as to 
destroy the value of the clay for manufacturing uses. It does not inter- 
fere so much with the substance of the ware as with its surface. By 
chemical union with the common salt, used as a glaze, it prevents the 
formation of the required surface, leaving the ware lustreless and light 
colored. Such portions of the clay as are found charged with theke crys- 
tals, it is necessary to carefully avoid. A large manufacture is based 
upon this geological element. The sales of the North Columbus factory 
have sometimes amounted to $70,000 in a year. 

The Wassail Fire-Clay Works, of the city, also make use, to some extent, 
of these native clays for the same purpose. Both manufacture sewer 
pipe of the best quality. 

It has already been stated that no divisions have been established in 
the Huron shale by which its several sections pan be united into one 
general section. The failure to establish divisions results from two facts ; 
The almost absolute uniformity of composition in the whole system, and 
the lack of fossils to characterize any particular horizon. It is highly 
probable that more careful study will detect some marks which will serve 
to identify separated portions of the same horizon. One bed remains to 
be noticed, that can be distinguished lithologically ; but it occurs at a 
portion of the series where it can render no service of the kind named 
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above. It is a red or chocolate- colored band, from fifteen to twenty feet 
in thickness, that makes the uppermost portion of the Huron shale. It 
is thus seen that the Huron shale ends, as it began, with shales of the 
same general character with the main body of the formation, but differ- 
ing in color. 

This red band is best shown at Taylor's Station, in Jefferson township, 
and at several points in Mifflin township, in the eastern bank of Big 
Walnut Creek. One exposure in particular may be named, which is very 
conspicuous, viz., the one seen in the slate cliff, opposite Central Col- 
lege. There is no black slate above it, but the passage to the shales of 
another formation is gradual. The question then can be raised, as in the 
case of the Olentangy shales, whether they belong with the Huron prop- 
erly, or to the overlying bed. The fact that no change in the bedding of 
the shales occurs, leads to the reference already made. 

4. Waverly Group. — The next formation in order, and the last in the 
scale of the county, is the Waverly group. Its area will be seen from the 
map to be much less than that .of either of the two principal elements 
already named. It is found in three separate bodies, which are situated 
as follows : 1. A small outlier in the south-eastern part of Jefferson town- 
ship; 2. The largest body of the county, which occupies all of Plain 
township, and parts of Blendon, Mifflin, Jefferson, and Truro, and finally, 
3. A corner of Madison township, south of Winchester, which embraces 
but a few hundred acres. 

The first of these is well shown in the Central Ohio Railroad cut, at 
Taylor's Station. The cut is made as the road ascends from the valley 
to the upland. The stream is now bedded in the black shale, and large 
exposures of it are shown in the valley to the eastward. The red band 
named on the preceding page is distinctly seen as the eastern margin of 
the valley is reached, and the grade of the road is laid in a soft, blue 
shale, very different in texture and appearance from the three hundred 
feet just below it. Ten feet above the track, the sandstone of the lower 
Waverly is shown in very characteristic courses. 

The stone* is generally thin bedded, the courses not being more than 
six or eight inches thick, except where by an unknown agency, the ma- 
terial of the layer is gathered up for a few square feet into an ungainly 
mass, from which the lines of bedding have been lost. These masses are 
sometimes two feet in thickness. The only explanation suggested, is 
the vague one that the rock was wrought into these shapes by concre- 
tionary force. The lower side of the lowermost layer /is almost always 
beautifully ripple marked, and similar indications of shallow water oc- 
cur again and again through the thirty feet succeeding. This particular 
section holds, however, but ten feet of the bedded sandstones. 
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The line of junction between the Huron and Waverly formations is 
shown with equal distinctness at several other points. Gn the land 
of E. Compton, adjoining the farm of S. R. Armstrong, in Jefferson town- 
ship, in the valley of Black Lick, the contact of the two formations is 
plainly to be seen. Another of these points of contact is shown in 
Mifflin township, on the eastern bank of Big Walnut, extending through 
several miles. Still another point, at which these facts can be studied, 
is found in the bank of Rocky Fork, one mile east of Gahanna, and 
thence northward for a mile. 

More than ordinary interest attaches to this boundary. It is the di- 
viding line between two great divisions of geological time — the Devon- 
ian and the Carboniferous. The Devonian formations were mainly deep 
sea deposits, or, if great depth was not required for their origin, still 
there are but few traces of .shores, or of the life of the land ; but in the 
Carboniferous, all is changed. Vast regions of the old sea floor are lifted 
up to the level, and even above the level of the sea. We see this fact in 
the first layers that were deposited. * They are ripple marked. It is the 
life of the land that gives interest and value to this great division. 

A brief description of the Waverly series, as shown in Franklin county 
will now be given. It contains three well-marked element, viz., the 
Waverly shales, ten to twenty feet in thickness, the Waverly quarry 
system, certainly sixty feet and probably more, in thickness, and the 
Cleveland shale of Dr. Newberry, or the Waverly black shale of Prof- 
fessor Andrews. This last division is exposed at but one point in the 
county, so far as known, and does not attain there a thickness of more 
than fifteen feet. These can be shown in tabular form : 

FEET. 

(Cleveland shales ... 15 
Waverly quarry system. 60 
Waverly shales 10-20 

(a) The Waverly shales have been already briefly characterized in 
the description of the Taylor's Station section. They consist of light 
blue or drab, non-fossiliferous clay shales. They lack the fine lamina- 
tion of the Huron. They weather more .easily, so that the outcrop is 
always covered with muddy waste. This division in the counties south 
has a much greater thickness than we find here. In Koss county, it is 
never less than sixty feet thick, and in Pike it measures ninety feet. 
As stated above, in Franklin county, it does not exceed twenty feet, and 
in one of the sections already named, it measures only eight feet. 

(6) The Waverly quarry courses can be seen to the best advantage 
on the land of S. R. Armstrong, Esq., just where the Central Ohio Rail- 
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road crosses Black Lick. The stone has been quite extensively worked 
here. It can also be seen in various neighborhood quarries in Plain and 
Mifflin townships in the banks of Rocky Fork and Big Walnut Creeks. 
The Black Lick section is much heavier than either of the others, and 
will alone be considered here. 

It measures forty-eight feet. Its lowest bed belongs to the Waverly 
shales, but this course is seldom reached in the operations of quarrying. 
The annexed wood cut gives the divisions of the system as it is here 
exhibited. It will be seen that the courses marked as valuable are 
quite widely separated and constitute but a small proportion of the 
quarry. Only those courses that furnish stone in blocks adapted to cut- 
ting have been thus designated. Much of the remainder furnishes 
building stone, the quality of which is quite equal to the cutting stone, 
excepting only in the size of the blocks in which it is raised. The 
waste, however, is considerable. It includes concretionary masses in 
which no bed lines can be seen, but which look like masses of mud to 
which a rolling motion had beerl given before they were solidified. 
These courses are most numerous near the bottom of the system, and 
are characteristic of the lower Waverly throughout central and southern 
Ohio. Some of the best cutting stone is found in portions of the courses 
that are marked concretionary. Their courses of shale contribute also 
to the waste, but the largest element is thin-bedded sandstone that has 
little strength and as little durability. It is light yellowish in color. The 
layers are from one to four inches in thickness. The presence of so 
much useless material would render the quarrying quite expensive if it 
were carried on to any great extent. 

The best of the courses are, in color, light blue, and quite uniform in 
texture, and work well under the saw. The Ohio Institution for the 
Blind is built of stone from these quarries. The foundations of the 
Union Depot at Columbus were also supplied from Black Lick, as well 
as several fronts of newer blocks in the city. Like the rest of the lower 
Waverly, these quarries furnish some unreliable stone distributed through 
the beBt of courses. No selection is possible in the process of quarrying 
by which the perishable portions can be separated from the more durable. 
The element of time must necessarily come in, and the stone should 
never be laid until the quarry water has all escaped, for the exfoliation, 
which disfigures the surface of these treacherous portions, is generally 
connected with the escape of this quarry water. The Waverly of cen- 
tral and southern Ohio is less silicious in composition than the northern 
Ohio stone of the same age, and it is in connection with the aluminous 
constituents which replace a part of the sand that this uncertainty of 
quality comes in. 
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This belt of building stone is of great importance to the eastern por- 
tion of the county. The Huron shale covers a large area and this is en- 
tirely destitute of stone for ordinary uses. The margin only of the 
Waverly furnishes exposures for quarries, so that broad belts both east 
and west of this line depend mainly on this source of supply. Quarries 
of this horizon are quite extensively worked north of the county line in 
Harlem, Berkshire, and Trenton townships of Delaware county. The 
best known of these quarries are those located at Sunbury. The Sun- 
bury stone is erroneously referred in Vol. I to a higher division of the 
Waverly, viz , the Berea Grit, but it certainly belongs to the lowest of 
the sandstone courses of this formation, and can be traced without inter- 
ruption, from Sunbury to the points here named. Like the lower Waverly 
generally, these beds are almost entirely non-fossiliferous. A few fu- 
coids are seen upon the surface of the layers, and the burrows of sea- 
worms are also sometimes found. 

(c) The Cleveland shale of Dr. Newberry, the Waverly black shale of 
Professor Andrews, as has been already stated, is known at but a single 
locality in the county, viz., at Ealy's Mills, in Jefferson township, on the 
banks of Rocky Fork. From ten to fifteen feet of this formation are 
here shown within the compass of an acre. The stone immediately un- 
derlying the black shale is quarried for local use, so that the line of 
junction is very distinctly seen at several points. The black shale lies 
upon the flat surface of the sandstone without the interposition of any 
other material whatever. A geological boundary cannot be more dis- 
tinct than this. The change is equally marked in other respects Be- 
low this horizon, sandstones and shales, blue and black, are found for at 
least four hundred feet, representing periods of great length in their for- 
mation, and throughout them all, it is a very rare occurrence to find any 
trace of the life of the world in the ages to which these beds belong, but 
tire moment that the Cleveland shale is reached, all this is changed. 
The beds are charged with ancient life, and that too, of the highest 
divisions of the animal kingdom, viz., vertebrates. The surfaces of many 
slabs are thickly covered with the teeth, and plates, and bones of the 
sharks and ganoids of this early day. Two brachiopods also, Lingula 
melie. Hall, and Discina Newberryi, Hall, are abundant here, sometimes 
wholly covering the surface of the beds. The anomalous but very in- 
teresting fossils termed conodonts are found in great numbers, and in ex- 
quisite preservation in the shales of this locality. The best interpreta- 
tion of their structure seems now to be that they constitute the jaws of 
annelids. (See Silliman's Journal, September, 1877, page 229.) 
The shale is heavily charged with bituminous matter. No analysis of 
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these beds has been made, but they are as rich in this material, to all 
appearance, as any of the exposures in the State, and not less than 
twenty per cent, of bituminous substance has been found in the south- 
ern outcrops. 

The formation is of special interest in establishing the unity of the 
series of rocks that make up the floor of the State. It is a wonderfully 
persistent bed, as is shown by the records of deep borings made far to the 
eastward. Southward, it has been traced from Eoss county to the Ohio 
River. It undoubtedly exists in Pickaway and Fairfield counties, 
though its presence has not been determined in either, except at a point 
just beyond the Franklin county line, to the south of Canal Winchester. 

It marks a period of deeper submergence of the regions where it is 
found than that which characterized the Waverly. The latter forma- 
tion has abundant signs of shallow water in its beds, as sun-cracks, rip- 
ple marks and oblique stratification, but nothing of this is seen in the 
black shale. 

We learn, then, that the deeper submergence of the Huron shale in 
which three hundred feet of fine and even sediments were gathered on 
the ocean floor, was followed by a period of elevation s in which at least 
one hundred feet of shales and sandstone were accumulated at very little 
depth below the surface. The shore line itself is often seen in the ripple- 
marked layers of the Waverly. But this period of elevation was brought 
abruptly to an end, and the conditions of the earlier Huron were, for a 
time, restored. A deeper sea and abundant marine life — especially of 
sea-weeds and fishes— are attested by the fifteen to sixty feet of the Clev- 
eland shale, followed in turn by re-elevation of the ocean floor for the 
growth of the later Waverly beds. 

An outcrop of black shale, on the farm of Lorenzo Taylor, Esq., of 
Plain township, may prove to belong to the Cleveland shale ; and other 
exposures will possibly be found in other portions of Plain and Jefferson 
townships. 

in. DRIFT. 

The Drift deposits of the county are far more important than the bed- 
ded rocks on which they rest, so far as useful applications are concerned, 
for they furnish its soils and water supply, and all of the minor, modifi- 
cations of the surface upon which drainage and tillage depend, are 
much more closely connected with them than with the rocky substratum. 
The drift of Franklin county falls into the two great divisions that ap- 
pear in so many other parts of Ohio, viz., the unstratified and the strati- 
fied deposits. Both of these are shown with perfect distinctness, but by 
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no means in equal force. The first named division is by far the most 
important. Each of these will be very briefly treated. 

1. Unstratified Drift, Boulder Clay, Glacial Drift, Till. Of the twenty 
counties belonging to the Third Geological District, none shows this 
most important phase of this anomalous formation so, well as Franklin. 
This is doubtless connected with the fact already noted, that the valley 
of the Scioto constitutes a broad and deep furrow through this central 
district of the State. It must therefore have formed a favorable line of 
advance for the glacial agencies. 

The bowlder clay of Franklin county is essentially an unstratified 
deposit. The bulk of its materials is found in a tumultuous and unas- 
sorted condition.' There is a noticeable absence of the lines of deposi- 
tion which always characterize beds of clay or sand that have reached 
their resting places through suspension in water. To make the usual 
absence of these lines more conspicuous, there are seams of sand and de- 
posits of clay of limited extent, scattered throughout the formation, that 
conform in all particulars to the normal appearance of aqueous deposits. 
The contrast between the two divisions of the drift depends also upon 
these points, the presence in one, the absence in the other, of the usual 
marks of deposition in water. 

As the name indicates, the composition of the formation is largely 
clay. The clay, however, holds considerable quantities of sand, pebbles 
and bowlders, distributed irregulary throughout its mass. These bowlders 
are so marked a feature of the formation that they deserve a brief des- 
cription. Whenever they are limestone, greenstone in any of its varie- 
ties, fine-grained quartzites or slates, they are almost invariably polished 
and striated. Rocks of this character can receive and preserve such mark- 
ings, while most granites, gneisses and coarse grained rocks generally, are 
unable to do either. The greenstones are the most abundant of these 
polished blocks, and as they are excessively hard, their planed surfaces 
bear impressive testimony to the immense force to which they have been 
subjected. 

Wherever the bowlder clay is shown, these most characteristic blocks- 
abound. They are found in great numbers within the limits of the city 
of Columbus. The grading of streets, the construction of sewers, and 
the usual excavations for buildings, all show them abundantly. 

The cut of the Short Line Eailroad, just east of Georgesville, as the 
grade rises from the valley of Big Darby, is carried through ten or fifteen 
feet of the bowlder clay, and very striking examples are shown in it of 
this work. Some of the most interesting specimens are blocks of Cor- 
niferous limestone, the sources of which can not be far away. They show 
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all the marks of mechanical violence that the igneous rocks of the Great 
Lakes show. It is certain that they have been subjected to the same 
tremendous abrading agency. There are some explanations of the bowl- 
der clay that appeal to local glaciers, on the flanks of distant highlands, 
for the polishing of these lost blocks, but that deny anything but aqueous 
agencies for all the phenomena that we find here. It is not easy to see 
how these Corniferous limestone bowlders, thoroughly striated and polished 
as they are, can be made to match with such a view. 

An interesting fact in this connection, also, is the great number of the 
peculiar spherical concretions of the Huron shale in the Drift of the 
county. They abound in both divisions — viz., the unstratified and the 
stratified. Scarcely a half dozen cubic yards of drift can' be moved with- 
out unearthing one or more of these interesting bodies. They are often 
partially decomposed, and almost always perish speedily after being 
brought to the air. Their geological association and also their structure 
will be remembered. They belong in the Huron shale, and are inter- 
stratified with the thin and perishable layers of that formation. They 
themselves are hard and heavy, as they generally contain a notable 
quantity of iron in some combination. The shale would be the first ele- 
ment, of course, to succumb, to the glacial agencies, while these concre- 
tions would prove, often, as well able to resist them as even the firmest 
rocks of the north. It is to be noted, that the great numbers of these 
bodies indicate the destruction of an immense body of the shale. This 
fact matches well with others that have already been recognized in our 
State geology. There is reason to believe that the Huron shale once 
stretched across from its present outcrop to the Indiana line in an un- 
broken sheet. Its destruction would supply a large amount of clay, quite 
similar to that which we find in our unmodified drift-beds. 

The bowlder clay is generally blue in color, as one of the names by 
which it is oftenest designated, implies. There are, however, blackish 
streaks or pockets frequently seen in it, the color of which is due to veg- 
etable substances intimately intermingled with it. These beds have the 
appearance of soils, pre-glacial in origin, that were pushed forward and 
worked over by the glacier as it advanced. 

More interesting specimens of vegetable growth are not lacking in the 
bowlder clay. It is not an uncommon occurrence to find the trunks, 
branches, or roots of trees deeply buried in it. Most of these specimens 
seem water worn, or at bast there is no indication of their having grown 
where we find them. In this respect they are very different from the 
buried tree-growths reported in Highland county (Report of Progress, 
1870), and in other portions of southern Ohio. A true inter-glacial soil and 
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forest growth seems to be met in these cases, but in Franklin county the 
wood found buried i _ j pre- glacial. It is generally found to be red cedar, 
when the structure is well enough preserved to allow identification. Not 
less than a score of cases have been collected in which wood has been 
found in the digging of wells. The examples come from Jefferson, Truro, 
Madison, Norwich, and Prairie townships. 

2. The stratified drift covers a very large area in the central and south- 
eastern portions of the county. The finest farming districts of the county 
are to be referred to this division. All the characteristic features of the 
Drift of the Champlain period are shown here. 

The Karnes or gravel knolls are well represented in Baker's Hill, three 
miles south of Columbus, on the Groveport pike. It rises fifty feet above 
the general level of the country around it, and consists of well washed 
sand and gravel, that were placed where we find them by some eddy in 
the great lake that occupied the Scioto Valley so extensively at this time. 
When Baker's Hill was under water, there was very little of Hamilton 
or Madison townships out of water, and the Scioto, if we shall call the 
great sheet by that name, must have been not less than twelve miles in 
breadth at this point. 

The soils and water supply of the county furnish very interesting 
topics, the consideration of which must be omitted here for lack of space. 
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REPORT ON THE GEOLOGY OF THE HOCKING VALLEY 

COAL-FIELD. 



BY M. C. HEAD. 



Prof. J. S. Newberry, Chief Geologist : 
At your request, 1 have prepared the following special report upon the Greac Vein 
Coal Region of Ohio, making use of the accumulated observations recorded in my not 
books, the previous volumes of this report, pamphlets published by Professors Andrews 
and Hunt, and Colonel Whittlesey ; the excellent sections made by Mr. Nichols, manu- 
script reports by Professor Weethee, and information generously furnished by the officers 
of Railroad, Mining and Iron Companies ; to all of whom I am indebted for valuable 
facts. I have supplemented these by as thorough a re- exploration of the whole field as 
time would permit. The work has grown upon my hauds, and I regret that a whole 
summer could not have been given to observations in the field, to eliminate errors and 
make the report more complete. Very respectfully, yours, 

M. C. READ. 
Hudson, Ohio, July 1, 1877. 

A territory, comprising parts o Perry, Hocking and Athens counties, 
has acquired the name of the Great Vein Coal Region, from the unusual 
thickness'/which Coal No. 6 attains here. On approaching the region from 
the north or south, this coal is found to gradually increase in thickness, 
until, in the center of the field, it reaches a maximum of a little over 
thirteen feet. The territory, which may be properly included under 
this head, comprises the greater part of Salt Lice, Pleasant and Monroe 
townships of Perry ; Trimble, Dover and York of Athens, and Wood and 
parts of Green and Starr in Hocking county. In the townships of York, 
Starr, Green and Dover the coal ranges in thickness from six to eight 
feet. In the other townships its average thickness is not less than ten 
feet, not including the surface valleys or one channel of ancient erosion 
passing diagonally through the field, and which will be subsequently 
described. In the northern and north-western part of the district the 
coal crops out in the sides of the hills, from fifteen to one hundred feet 
or more above the beds of the streams ; but, dipping gently to the south- 
east, it passes beneath the surface, and in Trimble township is reached 
by shafts sunk to the depth of from seventy to eighty feet in the bot- 
toms of the valleys. 
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The most careful estimates T can make indicate that we have in all 
these townships, in this single .deposit, the equivalent of a continuous 
sheet of coal averaging ten feet in thickness and covering an area of 
100,000 acres. Estimating a cubic yard of such a body ot coal to weigh 
one ton, and that it could all be mined, this one district is capable of 
producing over 1,600,000,000 tons of coal, or over 100,000,000* tons in 
excess of all the coal mined in the United Kingdom of Great Britain 
from 1854 to 1870, both inclusive. 

The average annual production of coal in the United States for the 
last three years past is a little under 48,000,000 tons. This coal-field 
would suffice to produce that amount continuously each year for thirty- 
three years. It is not, however, so much the increased thickness as the 
remarkable change in the character of this coal that has attracted to it 
so much attention. Coal No. 6 is the most persistent seam in the State, 
and furnishes a large portion of the coal mined in it. It is ordinarily a 
melting or coking coal, with high heating power, an excellent steam 
and mill coal, but contains too much sulphur to make a valuable coke 
for the smelting furnace. It leaves a peculiar purple ash, so that in 
nearly all the counties of the State where this coal is u^ed the refuse 
heaps from the stoves and furnaces discloses the fact to the trained 
observer, who is rarely misled by this indication. But in the Great 
Vein Region this coal becomes very hard and dry burning. It melts or 
swells in the fire, but slightly, is remarkably free from sulphur, and 
burns with little smoke, leaving a white ash. It is not an open burn- 
ing, nut a remarkably dry burning coal. , It has not, generally, the finely 
laminated structure and thin bands of charcoal of the Block Coal, which 
causes the latter to split up so readily when fired, but, when best de- 
veloped, is almost as compact and homogenous as anthracite, acd, after 
the volatile matter is driven off, leaves a mass of glowing coals much 
resembling an anthracite fire. It partakes somewhat of the character of 
cannel, and in places, especially in the upper bench, resembles a splint 
coal. It has been classed as both of these, and has been sold in New 
York as "Ohio Cannel." The appearance of the coal, and its chemical 
analysis indicate, and practical tests have demonstrated, its great excel- 
lence for smelting iron, and good results are obtained from its use in the 
smelting furnace without any mixture of coke. As a domestic fuel, it is 
not excelled by any coal in the State. Careful comparative tests, made by 
weighing large quantities of the coal and burning it in grates and stoves, 
and comparing the character and quantity of the residuum, show that, on 
the average, it leaves a rather larger percentage of ash than Coal No. 1, 
but a less quantity of cinder, burning almost entirely to a fine white ash- 
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For purposes of comparison, the territory may be divided into four 
separate districts. 

STRAITSVILLE DISTRICT. 

This comprises the greater part of Salt Lick township, Perry county, 
embracing the mining villages of Straitsville, New Straitsville and 
Shawnee, and the territory north and west of them. In these directions 
from Shawnee, the Great Vein Coal is at first found near the tops of the 
hills, and at an elevation of about 150 feet above the valleys. Commenc- 
ing at these points, with a varying thickness of from five to seven feet, 
it becomes thicker to the southwest, and is found lower in the hills, so 
that in the neighborhood of Shawnee and Straitsville it is from 30 to 50 
feet above the valleys, and averages about eleven feet in thickness. 

The following section of the coal at Straitsville gives the general char- 
acter of the seam in this neighborhood : 

Blue shale at top. 

Coal 6 feet 10 inches. 

Shale parting 3i to 4 inches. 

Coal -.-- 1 foot 8 inches. 

Shale parting „ , „ , 2 to 3 inches. 

Coal - 2 feet. 

Fire clay. 

There is but slight variation in the thickness of the different benches 
in the openings around Shawnee and New Straitsville, except where a 
part of the upper bench is cut" away by the sand-rock above, in the east- 
ern part of the Shawnee district. A small part of this territory is here 
affected by the ancient valley of erosion, which passes down by the little 
village of Hemlock, and traveling eastward separates the Upper Sunday 
Creek or Moxahala region, from that of the Lower Sunday Creek, and 
which will be subsequently described. Near Shawnee, on the east, the 
erosion sufficed to cut away the shale overlying the coal, and remove a 
part of the upper bench of the coal itself, leaving it with an irregular 
undulating surface, covered by a sandstone roof. When the coal has thus 
been disturbed it is generally somewhat deteriorated, and contains a 
larger percentage of sulphur. The roof, also, is not ordinarily evenly 
bedded, and more care is required in mining. The area of the coal here 
damaged by this disturbance is quite small, and in all other places it is 
of great excellence. The two lower benches furnish coal of the greatest 
purity, compact and homogeneous, containing a small amount of ash and 
a large amount of fixed carbon. The upper bench is more laminated, has 
generally a large percentage of ash, and occasional thin bands of u bone 
coal." The partings vary in thickness from one to four inches, and are 
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ordinarily carbonaceous shale; while the lower benches are the most 
valuable for ordinary uses, as the coal from them has the highest heating 
power; the combined product of the three benches is preferred for the 
smelting furnace. 

The seam is well up in the hills, so that good drainage is obtained; and 
the shale above the coal ordinarily impervious to the water, so that in 
the best openings the mines are quite dry, and in none of them is there 
any serious trouble from this cause. In so thick a seam it was antici- 
pated that the cost of timber for supporting the roof would be excessive; 
for supports ten feet or more in length, must of necessity be large and 
straight, or of no value. But it is found, when the roof is undisturbed, 
that rooms forty feet in width can be worked with no danger, without 
supports, and there is probably no place in this county where the cost of 
mining coal is so small as here. Indeed, in the depression of the coal 
business, proprietors of mines have contracted to deliver coal upon the 
cars at the rate of sixty-two cents per ton, rather than suspend operations. 
This would leave little margin for profits, but it will be difficult to" find 
any .other locality where coal of any quality can be sold for that sum. 

The following tables of analyses of this coal, exhibit its characteristics 
in this part of the field : 

McGinnis' Bank, Old Straitsville. 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


Specific gravity. 


1.291 


1.239 


1.307 


1.247 


1.248 


1.244 


1.241 


Water 


7.90 
34.63 
54.29 

3.18 


7.20 
32.29 
59.44 

1.07 


7.60 
29.65 

52.77 
9.98 


6.00 
32.15 
59.41 

2.44 


5.35 
30.48 
57.21 

6.96 


7.55 
35.61 
54.90 

1.94 


8.15 


Volatile matter . 
Fixed carbon . . . 
Ash. 


27.46 

61.73 

2.66 






Total 


100.00 


, 100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


Sulphur 

Color of ash 

Nature of coke . . 


0.98 
Dull white 
Compact. 


0.73 
Reddish. 
Pulv't. 


0.68 
White. 
Pulv't. 


0.50 
Yei'sh gr'y 
Pulv't. 


1.22 

Grayish. 
Puiv't. 


1,05 
White. 


0.78 
Reddish 









No. 1. From bottom layer. 

No. 2. From middle layer. 

No. 3. From bottom of top layer. 

No. 4. From middle of top layer. 

No. 5. From upper part of top layer. 

No. 6. Second sample of middle layer. 

No. 7. Second sample of bottom layer. 
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1. 


2. 


3. 


4. 


Specific gravity 


1.260 


1.281 


1.262 


1.276 






Water - 


7.70 
30.70 
59 00 

2.60 


7.40 
29.20 
60.45 

2.95 


7.20 
30.10 
57.55 

5.15 


5.30 


Volatile matter - 


31.00 


Fixed carbon = 


55.75 


Ash 


7.95 






Total 


100.00 


100.00 


100.00 


100.00 






Sulphur 


0.49 
082 
0.13 


0.93 

0.015 

0.023 


0.57 
0.26 
0.41 


1.18 


Sulphur lef c iu coke 


0.082 


Sulphnr per cent, iu coke - - 


0.128 







These four samples were taken from the same opening, and represent 
different parts of the bed from below upwards. 

These analyses, copied from Prof. Andrews's report, were made by Prof. 
Wormley, of the geological corps, as are the other analyses given in this 
report, except where credit is given to other chemists. They indicate a 
peculiarity in regard to the manner in which the sulphur is combined 
in the coal, to' the practical importance of which Prof. Wormley first 
called attention. It will be seen that a very large percentage of the sul- 
phur passes off with the volatile portion of the coal, so that if the raw 
coal is used in the smelting furnace, the coke in the stack, where the iron 
is reduced, is remarkably free from sulphur. 

For purposes of comparison we give the following table of analyses of 
selected specimens of the best qualities of the Mahoning Valley coal : 



Number. 


1. 


2. 


3. 


4. 


5. 


6. 


Specific gravity 


1.271 


1.261 


1.291 


1.285 


1.275 


1.277 






Water ......... .. „„». 


4.20 

3.00 

29.80 

63.00 


3.30 

2.20 

30.10 

64.40 


4.20 
1.50 

27.80 
66.50 


3.40 

1.00 
30.60 
65.00 


3.70 

2.00 

30.30 

61.00 


3.10 


Ash „.... 


2.00 


Volatile comb, matter . . . 
Fixed carbon „. 


31.90 
63.00 






T®tals ' 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 






Sulphur - - . - 


1.09 
82 
1.24 • 
3 50 
White 
Compact;. 


1.04 
0.60 
90 
3.50 

Yellow. 

Compact. 


0.87 
0.54 
0.79 
3.35 
Yellow. 
Compact. 


0.82 
0.46 
0.69 
3.42 
Yellow. 
Compact. 


1.01 
0.35 
0.62 
3.35 
Yellow. 
Compact. 


1.29 


Sulphur in coke 

Per ct. sulphur in coke .. 
Cubic feet of gas per lb . 
Color of ash . - 


0.90 

1.39 

3.54 

Yellow. 


Coke -„-„.. -.. 


Comp'ct 





1. Brookfield, Trumbull county. 

2. Liberty, Trumbull county. 

3. Liberty, Niles Coal Company. 

4. Shenango Coal Company. 

5. Andrews Coal Company, Vienna. 

6. Love BanK, (Andrews and Hitchcock) Vienna. 
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These specimens were carefully selected, and represent the best grades 
of the Briar Hill or No. 1. coal, in the Mahoning Valley. 

They contain an average lower per cent, of water, and a greater per 
cent, of fixed carbon, and their he ang power is certainly greater than 
that of the coal of this terriWy. While in respect to the amount of 
sulphur contained, the Great Vein coal has the advantage. 

The average amount of sulphur in the^six selected specimens of Briar 
Hill is 1.02 per cent. ; in the four specimens of Straitsville coal 0.79 per 
cent. In the Briar Hill coke the average is Q.9'> per cent. ; in the Straits- 
ville coke 0.172 per cent. 

From a careful study of the whole field, I regard this as an eminently 
fair illustration of the comparative value of these two coals. It should 
be added that coal No. 1 is never persistent over large areas, and often 
changes abruptly its character both in respect to the thickness of the bed 
and the amount of impurities. The Great Vein coal of this field is un- 
usually persistent, having only one or two lines of erosion through it, 
from the points of maximum thickness, thinning in all directions very 
gradually, and no where abruptly acquiring peculiarities that interfere 
with its value. While the field is remarkable for the persistency of this 
coal, it is almost equally remarkable for the want of continuity, and the 
irregularities in its other mineral deposits. The few members of the 
series which are substantially continuous, vary much in their character 
and thickness, and the intervals between them, and the nature of the in- 
cluding rocks is constantly changing. 

The following is a general section of the rock strata in the Straitsville 
and Shawnee region, extending northward to McCuneviile, arid supple- 
mented by the strata disclosed in boring for salt at that place : 
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1 to 3 
3 to 15 

1 to 6 
15 to 25 

2 to 4 
18 to 22 

1 to 2 

25 to 55 

8 to 12 

20 to 30 
1 to 2 
18 to 22 
1 to 3 




50 



10 



700 



19 
35 

25 
35 
41 



SspTioN of Rocks about Shawnee. 
Vertical scale 1 inch to 80 feet. 

Shales and sandstone. 

Iron ore. 

Sandy shale. 

Limestone capped wirh ore. 

Sandy shale. 

Coal. 

Sandstone and shale. 

Coal. 

Shale aud sandstone. 

Coal No. 6, Great Vein. 

Stales with iron ore. 

Coal with ore below. 

Sandy shale or sandstone. 

Shell ore 10 feet below coal. 

Iron ore. 

Coal. 

Shales and sandstone. 

Coal. 

Blue limestone with ore. 

Shales. 
Coal f 

Shales. 
Coal ? 
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Sandy shales. 

Maxville limestone. 

Sandstone and shale, with salt water. 



Shale. 

Black shale. 

White sandstone,, 
Salt water. 

Red shale. 

Gray sand-rock. 

Dark shale. 



Hard shale, probably Huron shale. 
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Above the Zoar limestone, as given in the section, in places, two seams 
of coal are found, before reaching the coal next below the Great Vein. 
Two seams are also frequently found below the blue limestone, which 
.again, at times, forms the roof of another important coal seam. I have 
not observed the outcrop of any of these coals in this neighborhood, but 
the outcrops of four such coals are to be seen in the hills, in the neigh- 
borhood of Maxville, and I have indicated their position in the section^ 

Of the iron ores the upper one, which is found at an altitude varying 
from ninety to one hundred and fifteen feet above the Great Vein, and 
one called the gray ore, found at a distance of thirty-five to forty-five feet 
below the Great Vein, are the most important and the most valuable. 

The first exhibits its best characteristics at Iron Point, north of Shaw- 
nee* where it reaches a maximum thickness of three feet, and a r ppears to 
form a continuous stratum extending through the hill. It seems to have 
been originally a blue carbonate, now mainly changed in the outcrops to 
a sesquioxide. It roasts very readily and yields a large percentage of 
iron, which is a little cold short unless a mixture of other ores is used. 
Indications of its presence are to be seen near the top of almost every 
hill which reaches its horizon, and its outcrops have been observed in 
many places. It is the ore used in both of the furnaces at Shawnee, 
mixed with about one- sixth Lake Superior ore. The gray ore appears to 
be quite persistent, ranging in thickness generally from one to three 
feet, sometimes thinning down to a few T inches, and in places disappear- 
ing altogether. It is the ore used in Mr. Baird-s Pioneer Furnace, west 
of Shawnee, and produces a good mill and foundry iron, without any .ad- 
mixture of foreign ores. 

It is largely developed and of excellent quality in the hills about Old 
and New Straitsville, and in nearly all the hills which reach its proper 
horizon, to the west line of Monday Creek township. Separated in a 
few places by shale intervening between it and coal No. 5, its ordinary 
position is directly beneath the fire-clay of this coal, and it is often as- 
sociated with a cherty drab limestone. When the ore is well developed 
it seems to take the place of the coal, the latter showing only a faint 
trace of carbonaceous matter. Where drifts have been carried into the 
hill, the ore has been found, on an average, nine feet below the coal, the 
interval being filled with fire-clay, and the ore resting on flint, limestone 
and sometimes in sand-rock. 

It is generally oxydized and contains a large percentage of sesquiox- 
ide. Although here called the gray ore from its color when not oxydized, 

may well bear the name of the "Baird ore " from the name of the pro- 



HOCKING VALLEY. 655 

prietor of the furnace which demonstrated its excellence. It has pro- 
duced a better iron when used alone than the Iron Point ore. 

There are, besides these, several other horizons of valuable ore in this 
district. 

The limestone about seventy-five feet above the Great Vein contains 
an important percentage of iron, and frequently carries a valuable ore 
on its surface. < 

In the shales directly bmeath the Great Vein, there are, in places, 
four horizons of ore, which show outcrops of from two to twelve inches, 
and of good quality ; these have been but slightly exposed. 

Sixty feet below the Great Vein, on Moss and Marshall's land, are two 
exposures of ore, measuring, in one place, fDur feet, and in the other 
seven feet in perpendicular height. The ore is mainly a red and yellow 
sesquioxide, soft, homogeneous, without lines of stratification, and with- 
out seams or fissures, I have not found outcrops of it, how- 
ever, in other places in this neighborhood, and it presents many 
indications of being a recent local deposit from the chalybeate waters 
coming down from the ores above. The following facts indicate that this 
is its real character : It is on an exposed, sloping outcrop of rock, cap- 
ped with shale; the deposit is not continuous; is made up of fragments 
of shale, colored by the ore, and imbedded in the ore ; the latter is with- 
out any lines of stratification, or of cleavage; in short, just such a deposit 
as would occur in a mass of shale broken up by a slip, into which ferru- 
ginous water penetrated, with a slight covering of earth above. 

About one hundred and sixty feet below the Great Vein, on the prop- 
erty of the Straitsville Great Vein Coal and Iron Company, and near the 
level of Monday Creek, is a fine looking solid block ore, about eighteen 
inches thick, in two layers, and resting on a blue calcareous shale. 
This is the horizon of the blue cherty limestone, which here ordinarily 
carries ore on its surface, and sometimes seems to be entirely replaced 
by it. 

The Maxville Limestone, also, which is found a few miles further west, 
often carries a considerable amount of good ore on its surface. Indeed, 
all the limestones of this region are ferriferous, and, not unfrequently, 
the limestone stratum is wholly wanting, and its place occupied by ore. 
The shales directly above the Great Vein Coal contain ore in small, 
rich nodules, and explorations on this horizon will probably disclose 
valuable deposits. All of these ores appear to be nearly continuous 
through the hills, and are of remarkable excellence around Straitsville 
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and in the adjacent territory. This field will, also, afford a market for 
ores from the north and west, beyond the limits of the iron-making coal, 
if the supply in the hills holding the coal should ever fail. 

The following is a section of the ores and including strata, as exposed 
on Kitchen Run, Green township : 

Great Vein Coal in top of hills, with nodules of ore below 10 feet. 

Shales . ........ ........ 35 » 

Coal No. 5 . -. 6 to 18 inches. 

Fire-clay...... .. 9 feet. 

Baird ore, with patches of limestone below 2 " 

Sandstone and shale 40 tl 

Coal, with limestone locally above . 18 inches. 

Shale. - - 18 " ^ 

Coal, lower bench . . . . 30 " 

Shales : - 15 feet. 

Block ore 4 to 10 inches. 

Shales 12 feet. 

Block ore ... - i 10 to 16 inches. 

Shales ........ - 3 feet. 

Block ore ..„ . . . - 4 to 6 inches. 

The character of the ores and their association with abundance of 
limestone, and with one of the best iron-making coals of the State, early 
suggested this as an inviting field for future iron manufacture. But 
when financial difficulties and the low price of iron had closed a majority 
of the smelting furnaces in the country, it was generally supposed that 
the development of this industry here must be deferred indefinitely, or 
until iron should command a much higher price. 

In 1874, Mr. Samuel Thomas, President of the Columbus Rolling Mill 
and Smelting Furnace Company, estimated the cost of a ton of iron in 
the Sunday Creek region, where the conditions are similar to these, as 
follows : 

Eighty bushels coal, at $1.15 per ton $3 68 

Two and three-fourths tons ore, at $2.50 .. _ . 6 97£ 

Three-fourths ton limestone : 56£ 

Labor and incidentals 4 00 

Total $15 21f 

Others made similar estimates, and all who explored the region, con- 
curred in the opinion that iron could here be manufactured at a mini- 
mum cost. 
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The first furnace erected was built by Mr. Samuel Baird, and located 
on his lands, west of Shawnee, and about three miles from the nearest 
railroad station. Professor Andrews published a description of this 
furnace, in the American Manufacturer, in January, 1876, and furnished 
the following estimate of the cost of a ton of iron : 

Two and three-fourths tons coal, at 50 cents, $1.37-$, say * $1 40 

Two and three-fourths tons ore, at $2.25 - 6 00 

Three-fourths of a ton limestone, at $1.30 or $1.05, say 1 10 

Labor - — 3 00 

Repairs - .......... - 1 00 

Interest and discount * 50 

Total - $13 00 

This was at a time when the iron trade was greatly, depressed, but the 
quotations for stone-coal pig in the markets of the United States, 
ranged from $21 to $30 per ton. This would leave a large margin for 
profits, and it is not surprising that the estimate was received with con- 
siderable incredulity, but the practical results show that it was remark- 
ably accurate. The furnace is erected upon a side-hill, with the top of 
the stack so far below the level of the Great Vein Coal that the fuel can 
be carried down a gentle decline, and dropped at the top of the stack. 
The coal is here nine feet thick in three benches, is dry-burning, and an 
excellent one for smelting. The limestone is, in part, obtained from the 
Zoar Limestone, which appears in the ravine before the furnace, and 
in part from the Maxville bed, which is found in the deep ravine to the 
west. After one year's experience, Mr. Baird gives the cost of one ton of 
iron as follows : 

Ore from Furnace land * $3 85 

Ore, if purchased '.* $6 00 

Coal 1 60 1 60 

Limestone.... , 1 00 1 00 

Labor, repairs and interest - 4 40 5 40 

Totals - $14 00 $11 85 

The Akron Iron Company have used the pig from this furnace for the 
manufacture of their special grades of bar iron, and pronounce the- 
quality good. The cost of the furnace was about $45,000. The pig must 
be hauled three miles to the nearest railroad station, and Mr. Baird 
informed me that, reckoning the cost of constructing these three miles 
of road as a part of the current expenses, the net profit of the first years' 
run was $25,000. The success of this enterprise has induced the con- 
struction of other furnaces, three of which are now in successful opera- 
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tion— one at Gore Station, on the Logan Branch of the Hocking Valley 
Railroad and two at Shawnee, the present terminus, at the south, of the 
Newark, Somerset and Shawnee Railroad. 
The following is a condensed description of these furnaces : 



Freight of stack 

Size of top 

Size of hearth - 

Size of bosh 

Batter of bosh 

Number of tuyeres 

Size of tuyere nozzles - . - 
Present daily products . . 
Date of blowing 



Baird. 



44 ft. 

5 ft. 6 in. 

5 ft. 
11 ft. 8 in. 

Si in. to 1 ft. 

4 

4 in. 
13 tons. 
October, 1875. 



Fannie, at 
, Shawnee. 



48 ft. 

6 ft. 

5 ft. 
12 ft. 

3i in. to 1 ft 

6 

3£in. 
14 tons. 
Sept. 15, 187S. 



XX, at 

Shawnee. 



50ffc. 

7 ft. 6 in. 

5 ft. 
13 ft. 6 |n. 

3£ in. to 1 ft. 

8 

3 in. 
31 tons. 
Jan. 17, 1877. 



Thomas Iron 

Co., at Gore 

Station. 



47 ft. 

6 ft. 9 in. 

5 ft. 6 in. 
12 ft. 6 in. 

3£ in. to 1 ft. 

4 

3f in. 
19 tons. 
Dec. 8, 1876. 



The Superintendent of the furnace has furnished me, from his books, 
the average amount of material consumed in the manufacture of a ton 
of iron, during one week's run, the product being 136 tons, 440 pounds : 

Native roasted ore - . 1 56-100 tons. 

Lake Superior ore (New York mines) ' 28-100 " 

Coal . 3% " 

Limestone - - 75 100 " 

Labor, per ton .*.. -. >..- I $2 72 

William Shields, the Superintendent of the Fannie furnace, estimates 
the average cost of his iron as follows : 

Three tons eoal... .- $2 00 

Two and a half tons ore 5 00 

Three-fourths ton limestone , 1 00 

Labor and superintendence -- 3 00 

Interest and repairs ...'......- 1 00 

The present capacity of this furnace is fifteen tons per day, and an ad- 
ditional stack of larger dimensions is now in course of construction. 
The proprietors of the XX furnace are, also, preparing to erect another 
furnace; and believe they will thus reduce the labor account by one 
dollar per ton, making the cost of the pig $11.00 per ton. 

Isaac B. Riley, C. E., of Newark, Ohio, who has carefully studied the 
iron industries of this region, and to whom I am indebted for much sta- 
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tistical information, estimates the cost of the raw material for a ton of 
iron as follows : 

Two and three-fourths tons coal, at 50 cents, say -. $1 40 

Two and one-fourth tons roasted ore, at $2.00,1 4 50 

Three-fourths ton limestone - 60 

Total— $6 50 

The testimony of all parties conversant with the facts is that the cost 
of iron made from the native ores, with, one-fifth to one-sixth Lake 
Superior ore, will not vary much from $12 per ton at present rates of 
wages, and certainly will not exceed $14. The native ores prove richer 
in metallic iron than was anticipated, and are easily reduced. No coke 
is used with the coal, and I think this practice may be continued, with 
satisfactory results. 

The following table exhibits the character of the iron ores, so far as 
they have been determined by chemical analyses. This and the other 
tables of analyses of the ores of the Great Vein coal-field disclose the 
presence of oxide of manganese in so large quantities as to have a very 
important influence in determining their value. 

Practical experiments have demonstrated that the presence of phos- 
phorus in steel in such quantities as would necessarily make it quite 
worthless, may be rendered innoxious by the addition of a proper per- 
centage of manganese. " There can no longer be much doubt that man- 
ganese exerts upon steel a body-giving, toughening influence, as well as 
a neutralizing, upon the hardening or cold shortening due to phosphorus. 
Though these properties of manganese have been suspected for some time, 
the mutual dependence, and, to a certain extent, interchangeability, of 
carbon and phosphorus were not fully appreciated, until M. Tessi6 du 
Motay succeeded in producing, with ferro-manganese, a good steel rail, 
containing about 0.12 per cent, of carbon, 0.25 of phosphorus, and 0.75 of 
manganese." 

Prof. S. F. Baird, in quoting the above remarks, says : " In the light 
of recent investigations, therefore, phosphorus is no longer entitled to 
the evil distinction of being, as a well-known metallurgist has expressed 
it, ' the very scourge and pestilence of th® steel workers.' And the time 
is probably not far away when many rich deposits of ore now esteemed 
to be worthless will find ready utilization." 
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No.l. 


Ho. 2. 


No. 3. 


No. 4. 


No. 5. 


No. 6. 


No. 7. 


No. 8. 


Silica - 


59 
56.02 


13.99 

40.67 


10.20 

48.07 


16.45 

57.77 


33.44 

56.03 


10.60 
74.66 


10.11 


9.47 


Oxide of iron 










Protoxide of iron 














33.26 

15.60 t 

1.14 


41.09 


Sesquioxide of iron . . 














8.24 


Alumina 




4.73 


3.20 


4.83 


3.14 


6.69 


1.82 


Phosphate of alumina 






Oxide manganese 


2.02 
3.80 


0.42 

2.87 


0.44 
1.49 


1.62 
0.95 


0.91 
Trace. 


4.49 


3.99 
2.91 


2 89 


Magnesia 


1.45 






Carbonate " 












0.60 






Lime 


8.28 


4.40 


2.68 


1.72 




4 17 


4.92 


Carbonate lime 


Trace. 


2.35 




Phosphate " . 














Phosphoric acid 


1.62 

24.60 

0.10 


0.24 

28 50 

0.07 


0.95 
3.04 
0.06 


0.94 
4.45 
0.22 


0.39 


0.54 






Carbonic acid , 


26.80 
0.29 
0.78 

36.79 
0.21 


28.05 


Sulphur *. 


0.14 
5.74 
39.72 


0.13 
"52.26*" 


0.13 


Moisture... 


2.30 


Metallic iron 


43.58 
0.70 


31.63 
0.10 


37.39 
0.41 


41.59 
0.41 


37.72 


Phosphorus 


0.10 











No. 1, Iron Point ore, Shawnee, by E. G, Love, < 

No. 2, Baird ore, " " 

No. 3, below Great Vein, " u 

No. 4, " " " " 

No. 5, Iron Point ore, (raw), Shawnee, by fc. S. Gregory. 

No. 5, " (roasted), " " 

No. 7, Blue Limestone ore, Shawnee, by S. B. Newberry. 

No. 8, Thomas ore, Section 19, Monday Creek township, by S. B. Newberry. 

Mr. Gregory also furnishes the following analysis of the pig iron from 
the Fannie furnace : i 

Silica . .. 3 89 

Iron... 91.45 

Graphite .... 2.31 

Combined carbon... .... 0.24 

Sulphur , 0.03 

Phosphorus ^.... 0,79 

Manganese - - 0.65 

Iron 0.64 

The number of tons of coal shipped from this region since it was 
opened by railroads is shown in the following table : 





1871. 


1872. 


1873. 


1874. 


1875. 


Logan Branch H. V. R. R 

JST. S. &S. E. R 


89,999 


277,484 
*53,882 


342,396 

228,687 


143,617 

170,728 


256,355 
266,243 


Total each year ............... 


89,999 


331,366 


571,083 


314,345 


522,597 







" # 

Although but few mines were opened when the general depression in 
t business greatly reduced the consumption of coal, and caused the work 
iin many mines to be suspended, the low price of mining here enabled 

* From July, 1872. 
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the owners to continue operations and to introduce their'eoal into nearly- 
all the markets to the north and west, while no inconsiderable quantity 
found its way to Baltimore and New York. But the most important 
result is the demonstration that in facilities for iron-making the owners 
of these lands are substantially independent of tariffs and of panics. 
There is really no danger that the price of iron will become so low that 
it can not be here manufactured at a profit. 

THE MOXAHALA OR UPPER SUNDAY CREEK REGION. 

The Upper Sunday Creek region is separated from the rest of the Great 
Vein field by a formidable barrier, viz., the bed of an 'ancient water- 
course which*' flowed through the old Carboniferous marshes in the ages 
immediately succeeding the subsidence which covered the Great Vein 
with argillaceous mud, since consolidated into shale. This stream came 
from the north along a line midway between Buckingham and Shawnee, 
its precise location being in some places yet undetermined, but passing 
under Priest's Branch and along the valley where is now the little village 
of Hemlock, arid trending eastward it followed nearly the line which 
now separates Perry and Athens counties. It cut away the shales above 
the Gr^at Vein, and, in places, the whole thickness of the coal ; in others 
it left a part of the coal varying from a few inches up to the normal 
thickness, and gradually filled the excavation with coarse material now 
consolidated into sand rock. This channel invades the eastern par 6 of 
the Newark Coal Company's property at Shawnee, but left the greater 
part of the coal undisturbed. It thinned down that on the western part 
of the "Carbon Hill " property in the Moxahala regi(jn ; left a thin body 
of coal at the point now worked at Hemlock, and a little to the east of 
this probably cut it all away. 

An expensive experiment has determined more accurately its course 
and extent after striking the north line of Salt Lick township. Borings 
have been made through the horizon of this coal at the following named 
places, and with the following disclosures : 

In Section 36, Salt Lick township, at south-west corner, the coal is 
thirty-five feet from the surface and two feet four inches thick ; near the 
south-east corner of the lot it is at the same depth and two and one-half 
feet thick ; near the center of Section 31, Monroe township, it is entirely 
wanting ; at the south-east corner of the same section the first coal struck 
is six inches thick, and is found sixty-four feet t^ro inches from the sur 
face and covered with forty-two feet six inches of sand rock, which occu- 
pies the place of the Great Vein, the channel here extending some twenty- 
five feet below this coal and cutting away the upper part of the Lower 
Moxahala coal. In the north-west corner of Section 36, Trimble town- 
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ship, the coal is thirty-seven feet below the surface and one foot thick ; 
a little north of the center of Section 29, Monroe township, it is forty-one 
feet below the surface, three and one-half feet thick, and covered with 
fifteen feet of sand rock; north-west of the center of Section 28 it is sev- 
enty-four feet from the surface and three feet thick ; south-east of center 
of same section it is seventy- five feet from the surface and four inches 
thick ; near the south-west corner of Section 33 it is fifty-one feet below 
the surface, six feet six inches thick, and covered with thirty-three feet 
of sand rock ; south-east of the center of the same section it is seventy- 
one feet below the surface and three feet thick; north-west of the center 
of Section 26 it is seventy-four feet six inches from the surface and nine 
and one-half feet thick ; in the north-west corner of Section 23 it is fifty 
feet from the surface and eleven feet thick ; in the southern part of Sec- 
tion 24 it is ninety-one feet ten inches from the surface and one foot thick ; 
in the north-west corner of Section 36 the Norris coal is forty-one and one- 
half feet from the surface and four and one-lnlf feet thick. The section 
below the Norris coal is as follows : 

/ FT. 

Fire-clay - , 4 

Bluesliale . 63 

White limestone . 9 

Black shale . . 4 

Shale 28 

Total : , 108 

Total from surface 154 

Near the center of the northwest section of Homer township, Morgan 
county, and directly east of the center of Section 6, Trimble township, a 
deep boring gives the following section with no show of coal : 

FT. IX. 

Earth . .. 9 

Soft blue shale, argillaceous . 20 

Blue shale, hard 9 4 

Sand rock - - 53 

Shale ...I... . 2 

Sand rock : 4 

Dark shale 17 

Iron ore * 2 

Sandy shale with nodules of iron ore - 17 

Dark shale * 2 

Same with hard nodules 4 

White limestone 16 

Total -. 155 4 

The extreme eastern borings, disclosing heavy beds of limestone and 
no coal, suggest the probability of deep local open water at the east dur- 
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ing the time of the deposit of the coal at the west, in which no coal 
plants could grow, and into which this ancient water course emptied. 

The territory covered by these borings is a good illustration of the un- 
certainty of all inferences as to the existence of coal in any territory 
where its horizon is below the surface of the valleys. This Great Vein, 
as has been already stated, is remarkably persistent, changing very grad-' 
ually both its character and thickness. North, and west, and south of 
this territory it was known to be a regular deposit from eleven to thirteen 
feet in thickness, the line of maximum development passed north/ and 
south through the western part of Monroe and Trimble townships cut- 
ting this territory in the center. Before any of the borings were made, 
in company with others I* made a careful exploration of this territory. 
All the strata exposed above the lines of drainage were evenly bedded, 
in their normal relations, the abundance of argillaceous shales denoting 
a deposition in quiet waters. None of us could discover any indication 
whatever of the deep seated erosion which has rendered a part of this 
very promising territory quite worthless. 

All the surface indications and the results of the borings point to ero- 
sion after the coal was deposited as the cause of the absence of the coal. 
But Mr, Nichols' admirable charts, compiled from a system of levelings 
parried through the territory, disclose the fact that the coal was never 
here deposited in its normal thickness. The subsidence immediately 
preceding the deposition of this coal, left a long ridge protruding into, 
the center of the coal marsh of too great elevation to support a large 
growth of carbonaceous vegetation, and some of it, perhaps, at all times 
above the level of the swamp, so that along this channel the coal was 
originally quite thin, and in places may have been wanting altogether. 
But the undulating roof of the coal on the margin where it approaches 
its normal thickness, and the coarse materials of the sandstone roof, are 
sufficient evidence of the existence of this ancient channel which swept 
away the most of the thin coal deposited in the shallow parts of the marsh. 

This territory thus isolated from the rest of the Great Vein region, 
furnishes exposures of nearly all the Lower Coal Measure rocks. The 
lower coals crop out in the ravines north and west of New Lexington, 
and passing thence southward the outcrops of the higher strata may be 
observed up to the shales of the Barren Coal Measures in the tops of the 
hills south of Moxahala. 

Near New Lexington the Great Vein coal is comparatively thin. It 
has been mined for some time at Cluny station, where it is from four feet 
to four feet nine inches thick — a good steam and mill coal but not as well 
adapted to smelting purposes as that found further south. It here takes 
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the name of the Tipper Lexington Coal, which gradually thickens to the 
southward, on the south side of the divide reaching in places the mag- 
nificent height of thirteen feet. 

The section here given exhibits all the coals and associated rock strata 
of this neighborhood. 

Twenty-five feet below the cherty limestone—the lowest stratum indi- 
cated in the section— a bed of coal two feet in thickness is disclosed in 
the ravines northwest of New Lexington, but it is not at the bottom of 
the Coal Measure rocks. The coal at the outcrop is of very fair quality, 
breaks up into small cubes, and has the appearance of Coal No. 1. 
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SECTION OF STRATA ABOUT MOXAHALA. 



1 

4 

2 

20 



18 

16 

4 

16 

6 
2 

16 

C 
4 

31 



15 

6 * 
4 

16 

3 

14 

4 

12 
4 

16 

6 

5£to3i 
9 

10 

20 

3 

25 



16 

7 

i a 

19 
2to3 





Coal. 

Fire clay and shale. 

Limestone. 

Sandy shale. 
Limestone. 
f ^r^W^A^Zftl Fire clay and shale, with nodules of iron ore. 

Sg^-assfgf ~i* £ — - — =--~~! 

Sand rock. 
Fire clay. 
Sand rock. 

Shale. 

Iron ore (Iron Point ?) 

Fire clay. 

Sand rocc. 

Shale iron ore. 

Coal (Stallsmith.) 

Fire clay. 



Sand rockf 

Iron ore (" Sour Apple,?') and limestone shales, with 
nodules of iron ore. 

Coal (Norris.) 

Fire clay, with nodules of iron ore. 

Sand rock. 

White shale. 

Sand rock. 

Shale, with ore. 

Coal, Great Vein. 





'■I ■!» V* 1 ^ 




Fire clay and sand rock, 
;gg±ygg^ggg^gg ^H j ron ore . 

Sandy shale. 

Fire clay. 

Coal, " Lower Moxahala." 
|1 Fire clay and sand rock. 
Ore. 



Sandy shale. 
Fire clay. 

Sandy shale. 

Sand ro«k. 

Shale. 

Coal. 

Sandstone and shale. 

Gherty limestone and coal. 

Sandstone and shale. 

Coal. 



i » t i "i i 




-I — ! L—L 
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It is, however, probably the Coal No. 3, and from eighty to ninety feet 
above the Maxville limestone, judging from the sections given by Prof. 
Andrews in the Report of Progress for the year 1869. It is substantially 
on this horizon that the Calcareous iron ore, containing fossils, is found, 
which has been mined north west of New Lexington, and taken to the 
Zanesville furnaces. 

The interval between the coal and cherty limestone above referred to, 
is disclosed in a well sunk near the base of the limestone, and a short 
distance from the depot at New Lexington. It is there a thin-bedded 
sandstone, passing into sandy shale upon approaching the coal below. 
The limestone coal above it shows an outcrop from two to two and one- 
half feet, not of good quality. The limestone above is from two to four 
f§et, cherty, in places passing into blackilint, and was here mined by the 
aborigines for the manufacture of flint implements. Their old excava- 
tions are to b*e seen just north of the railroad at New Lexington. The 
limestone is capped with an iron ore which is thin at the places of 
exposure, but further explorations should be made for it on this horizon. 

About twenty feet above this limestone is a thin coal of no value, and 
eighty feet abpve this, according to Mr. Nichols' measurements, is the coal 
called here the Lower Moxahala, which reaches, in placed, a maximum 
thickness of five and one-half feet; is a hard, dry-burning coal, of light 
specific gravity, containing some sulphur, and yielding a white ash. 
This coal is also mined at Cherry Station, where it is dry-burning, of 
good quality, and five feet thick. 

The Great Vein coal, twenty to twenty-five feet above the last, is also 
mined at Cherry Station, where it is four feet to four feet nine inches 
thick, more bituminous than it is further south, and with too much sul- 
phur for a smelting coal. At an exposure in Section 13, Pike township, 
the upper bench is cut out and the middle and lower benches measure 
ten inches, and from twenty to thirty inches respectively. Near north- 
west quarter of Section 17, Bearfield township, the upper bench is twenty 
inches, middle bench twelve inches, lower bench twenty-six inches; 
upper bench quite shaly. In the south-west quarter of the same section 
the coal is five and one-half feet thick, with six feet of carbonaceous 
shale above. The changes that occur in the coal southward are indi- 
cated by the following section laear the North Tunnel of tr^e Atlantic and 
Lake Erie Eailroad : 

Drab shale at top. 

Shaly coal - 14 inches. 

Shale 2—4 " 

Coal - 12 « 

Shale - 1—2 " 
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Coal... - - 8 inches. 

Shale - , 1 "' 

Coal-... 12-18 " 

In some of the neighboring mines there is four feet of good, dry-burn- 
ing coal, with little sulphur and well adapted to smelting purposes. It 
was with coal from this neighborhood that the first practical tests of this 
seam were made in smelting furnaces. About one thousand tons were 
hauled by wagons to the railroad for the use of the Ohio Iron Company, 
at Zanesville, and gave good results. 

At the new town of Moxahala, several entries have been made into a 
coal which has been regarded as No. 6a, or the Norris coal. It is here, by 
survey, fifty-two feet above the bottom of the coal in the shaft of the 
Moxahala Iron Company, which is regarded as the Great Vein, but which 
is only four feet seven inches thick. This coal is mined by Mr. Black, 
north of the village, and at all the openings is a dry-burning coal having 
ali the characteristics of the Great Vein. Explorations for it show that 
it is not continuous ; has an undulating roof and floor of sandstone or 
sandy shale, with thin patches of fire clay both at the bottom and top. 
The great sand rock, the Mahoning sandstone, which is a characteristic 
feature in the geology of this region, is just above it, and the interval 
between it and the coal below is filled with the blue sandy shale (con- 
taining comminuted fragments of coal plants) which is ordinarily inter- 
spersed between the same stem and the Great Vein. A section here 
would disclose the following strata : 

FT. IN. 

Mahoning sandstone... 40 

* Coal 0to7 

Blue sandy shale ' -. 52 

Shaft coal - 4 7 

This massive sandstone, at the top of the section, can be traced south- 
ward to its normal position above the Great Vein coal, and with the 
Norris coal, or No. 6a, above it. The coal at Moxahala, directlybelow 
the sand rock, extends but a short distance, in undulating patches, north 
or south. At the south-east corner of Pleasant township, its place is des- 
ignated by a narrow, waving band of carbonaceous matter at the base of 
the sandstone, while the Great Vein coal, of normal thickness, is dis- 
closed by boring from twenty to twenty-five feet below its base. Farther 
explorations are required before the true relations of these coals can be 
regarded as demonstrated. All the facts now accessible, point to the con- 
clusion that, at Moxahala, the Great Vein is represented both by the 
shaft coal and the local coal there, fifty-two feet above it. If this is cor- 
rect, a local subsidence interrupted the deposition of the Great Vein coal 
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at this point, and deposited over the lower bench these fifty-two feet of 
sandy shale, above which there was again deposited patches of coal on 
the horizon of upper benches of the Great Vein. An opening in the 
Great Vein, on Section 5, Pleasant township, where it is in its proper 
position below the sand-rock, and a little north of the place where it as- 
sumes its normal thickness, tends to confirm this conclusion. It is there 
very irregular in thickness, in two benches, with compact sandstone 
parting. A section is as follows : 

FT. IN. 

Sandstone. 

Sandy shale 6 to 8 

Coal. Hto3 .. 

Sandstone 3 

Coal ± 2 to 4 .. 

South of this point, it assumes all of its best characteristics, and ap- 
pears a little above the bottom of the valleys, in thickness from nine to 
thirteen feet, and dipping to the south-east a little faster than the fall of 
the streams, so that in the south and east parts of Monroe, it is found 
beneath the surface of the lowest valleys. In the east part of South 
Lick township, it is somewhat thin and higher up in the hills, so that 
it is there easily accessible by drifting. 

The following is a section of this coal on Benjamin Saunders's land, 
Section 19, Monroe township : 

FT. IN. 

Coal. •. 3 1 

Shale 2 to 3 

Coal 5 4 

Shale . 2 

Coal . , 4 

On Rector's Fork is a very fine exposure of the coal, where the stream, 
for a long distance, has cut away the upper and most of the middle 
bench, and flows upon a solid bed of coal. 

The three benches here measure as follows : 

FT, M. V 

Upper bench . 3 10 

Middlebench 5 , 6 

Lower bench 1. ^ 3 

In the south-east quarter of Section 24, Salt Lick township, and on 
the margin of the old channel of erosion, is an exposure of the coal, of 
which the following is a section : 

FT. IN. 

Sandstone. 

Coal..., 2 10 

Shale lto2 

Coal 2 11 
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The middle bench in this neighborhood should be over five feet in 
thickness. The rapid waters, which brought in the coarse material of 
the sandstone, cut away all the shales which normally cover the coal, 
the whole, of the upper bench, and between two and three feet of the 
middle bench of the coal. 

On the south side of the West Fork, Section 19, Monroe township, is 
the following exposure of the coal : 

FT. IN. 

Clay shale. 

Coal 1 1 

Shale 3 

Coal 5 9 

Shale --- H 

Coal - 7 

Whole thickness of coal - 10 2£ 

On the north-east quarter of the same section, is an exposure, as 
follows : 

FT. ' IN. 

Coarse sand-rock. 

Coal.. 1 

Shale - 2£ 

Coal 5 2* 

Shale 1 

Coal - - 3, 

Total 9 6 

With part of the upper hench removed. 

On the Akron Iron Company's property, a shaft has been sunk through 
the coal, where the top of the deposit is a little below the bottom of the, 
valley, disclosing this section : • 

FT. IN. 

Sandy shale. 
Blue clay shale. 

Coal *.. * ----- 3 11 

Shale - - - n 

Coal - , - 5 10 

Shale -- - f 

Coal - 4 

Shale ----- -- f 

Coal 2 9 

Total ... 13 2 

On the south side of the valley, and some^wenty rods from this shaft, 
the fine column of coal was taken out which was exhibited (by the Hurd 
Coal and Iron Company) in the Ohio collection of minerals at the Cen- 
tennial Exposition in Philadelphia. 

In the north-east quarter of Section 7, Monroe township, the coal is 
wenty-eight feet below the surface, and twelve feet thick. 
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On Section 23, Monroe township, the coal is fifty-three feet from the 
surface, and ten feet ten inches thick. 

On Section 15, of same township, north-west quarter, the coal is 
twenty-nine feet from the surface, and eleven feet eix inches thick. 

On Section 9, north-east quarter, the stream has exposed the upper 
portion of the coal, and at this point Sands's bank was opened, and an 
eritry driven some thirty or forty yards. 

The following is a section of the strata : 

FT. IN. 

Sand-rock. 

Shale 6i .. 

Coal - 2 11 

Shale 1 

Coal - - 5 3 

Shale 2 

Coal—. J 2 10 

TotaJ thickness of coal — - 11 3 

These sections will suffice to show the general character of the coal, 
and to indicate its continuity over all this field. A marked change will 
be observed in the relative thickness of the different benches. At 
Shawnee and Straitsville, the lower benches furnish the purest coal, and 
are about two feet thick each. Here the lowest bench is often three feet, 
and the middle, bench between five and six feet, and neither of them in 
any respect inferior to the corresponding benches at Shawnee or Straits- 
ville. Indeed, a careful study of all the exposure shows that here is the 
maximum development of the coal, both in thickness and in quantity, 
only one improvement being to the north of this, viz., a smaller per- 
centage of water in the coal. 

The coal is here dry, being free from sulphur, susceptible of being 
mined in large blocks, is more laminated, showing thin seams of mineral 
charcoal, which make it more open burning and an excellent furnace 
coal. 
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The following table of the analyses of the coals from this neighbor- 
hood will sufficiently indicate their character : 





1. 


2. 


3. 


4. 


5. 


6. 


Specific gravity 


1.300 


1.295 


1.313 


1.323 


1.299 


1.306 


Moisture .............. 


5.60 

2.03 

29.92 

62.45 


4.95 

5.25 

31.05 

58.75 


5.06 

6.70 

30.86 

57.36- 


4.68 

5.96 

31.28 

58.06 


6.42 

5.54 

33.87 

54.17 


5.34 


Asli - 


5.09 


Volatile comb, matter .. 
Fixed, carbon ...... .... 


31.40 

58.17 






Total \ 


100.00 


100.00 


99.98 


99.98 


100.00 


100.00 


Sulphur ..-. ........ 


0.79 


0.54 t 

0.54 

3.60 


1.10 
0.54 
3.30 


0.77 
0.37 
3.53 


0.89 


0.88 






Permanent gas ......... 






3.48 











No. 1, Benjamin Saunders's bank. 
No. 2, average 2 samples,. A. Saunders. 
No. 3, average 12 samples, Richter's bank. 
No. 5, average 5 samples, Sands's bank. 
No. 6, average of all the above. 

Professor Andrews says, in regard to these analyses : " The samples 
analyzed were all selected by myself, and my sole aim was to secure such 
samples as most fairly represented the seam. In some cases, each foot of 
coal in the vertical range is represented by a sample." 

If my conclusions are correct as to the true relations of the coals about 
Moxahala, a local section there would differ from the general one given 
above, in this respect : the Great Vein (lower part) would be reduced to 
four feet seven inches ; the sandy shales above increased to some fifty 
feet, and patches of coal inserted above and at the base of the Mahoning 
sandstone. 

THE NORMS COAL. 

At an average elevation of about forty-five feet above the Great Vein, 
is a coal which, in all its characteristics, bears a great resemblance to 
Coal No. 6 in other parts of the State. It is here regarded as No. 6a. 
Going south from New Lexington, it makes its first appearance near 
Moxahala, above the Mahoning sa^stone, and has been mined for many 
years near the little village of Oakfield. It extends southward through 
this field, but in places, as in the Akron Iron Company property, seems 
to be cut out, and its horizon is occupied by massive sandstone ; and again, 
in other places, it passes into a bituminous shale or disappears alto- 
gether. Its best exposure is at the old Norris bank, near Millertown 
which has given it its name. The following is a section of the coal, in- 
cluding strata : 
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FT. IN. 

Sand -rock. 

Yellow shale 8 

Blue shale *... 2 

Shalycoal ./- 1 

Shale parting 1 

Coal 1 8 

Shaleparting - 3 

Coal 2 

Cannel coal, impure .. 10 

It is a black, lustrous, moderately melting coal, showing considerable 
sulphur in combination with iron, and leaving a purple ash. It has evi- 
dently high heating power, and will prove a valuable coal for all pur- 
poses in which the sulphur present will not prove objectionable. Professor 
Andrews describes the out-crops and openings in this coal as follows : 
u The middle, or Norris, seam is found on the Neesly McDonald farm, 
Section 22, Monroe township ; at J. B. Latta's, Section 4, Pleasant townr 
ship ; at J. Pyle's, in Pleasant township ; at Benjamin Saunders's, Mon- 
roe township; above the great seam, at the Sands bank, Section 9, 
Monroe township ; at Moxahala village, and at many other points. At 
the Sands bank, the middle coal has been well opened, and measures 
four feet two inches, with four feet of clay-slate roof. No sla*e partings 
were seen, and the coal appeared to promise well. Here the interval 
between this seam and the great one below, is fifty feat. * At Benjamin 
Sanders's on West Fork, the middle seam measures only two feet six 
inches, and the quality is poor. At Ferrara, on the Nelson Rogers farm, 
the place of the middle eoal is seen, but only a few inches of coal are 
found. The middle seam appears in the hills near Moxahala village, 
and, at one exposure, measured four feet two inches, with a two-inch 
slate parting a Little above the middle. On Thomas KinselPs farm, it is 
thinner, measuring only two feet, with two inches of slate in the middle. 
The upper bench is quite sulphurous/ This is forty to forty-five feet 
above the place of the great seam. In the hills northward, toward New 
Lexington, the middle seam is not often found, it being replaced by the 
heavy sand-rock almost everywhere found over the great seam, here 
called the upper New Lexington seam." 

The thin bed of cannel coal at the bottom of the seam, is too impure 
for use; but a hasty examination showed coprolites, fish-scales, and 
teeth, indicating a promising field of exploration for the paleontolo- 
gist. 

The following is a copy of Professor Wormley's analyses of two speci- 
mens of this coal, from the Norris bank : 



3.80 


3.80 


4.60 


6.30 


38.80 


37.00 


52.80 


52.90 



HOCKING VALLEY. 673 

1. 2. 

Specific gravity 1.277 1.350 

Water * 

Ash 

Volatile combustible matter .„ 

Fixed carbon * : , 

Total 100,00 100.00 

Sulphur 3.59 4.89 

Cubic feet of gas per pound - 3.03 3.08 

COAL NUMBER SEVEN 7 OR THE STALLSMITH SEAM. 

From twenty-five to forty-five feet above the Norris coal is a seam 
which reaches a maximum thickness of between four and five feet, and 
is called, sometimes, the Four-fcot coal, sometimes the Stallsmith seam. 
It is a bright, hard coal, with a resinous lustre, highly melting, and 
much prized for domestic uses. 

On the West Fork, near the town site of Buckingham, where it has 
been mined by Mr. Benjamin Saunders, the following section is obtained : 

FT. IN. 

Argillaceous shale 4 

Coal Si- 
Thin band pyrites. 
Coal.-.-, - 4 

The lower four feet is in one bench, and contains little visible sulphur, 
presenting the appearance of a strong, coking coal, of excellent quality 
for mining purposes. Mr. Stallsmith's mine, south of Mr. Saunders's, 
presents similar characteristics. 

Specimens from these fcwo mines have been analyzed by Professor 
Wormley, with the following results : 

1. 2. 

Specific gravity ---. 1.294 1.254 

Moisture - (dried) 3.80 

Ash 2.80 4.14 

Volatile combustible matter - 41.70 40.21 

Fixed carbon 55.50 51.85 

Total 100.00 100.00 

Sulphur 2.56 2.62 

These eoals are not as persistent as the Great Vein, and there are much 
more rapid changes, both in the thickness and character of the coal. 
Above them, there are, in places, two and three thin seams, but at no 
point observed are they of any economic value, except at the village of 
Bristol, west of Moxahala, where the hills rise about 250 feet above the 

43 
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Great Vein. There, near the top, a coal is mined which is, locally, four 
and one- half feet thick, It is a soft, melting, bituminous coal, of very 
fine quality. Mr. Nichols's section makes this coal 230 feet above the 
Great Vein. 

IRON ORES. 

The outcrops of iron ores, apparently of good quality, are abundant 
on the slopes of most of the hills, but few of them have been systemati- 
cally explored. Enough has been done, however, to demonstrate their 
presence in considerable quantities, and of excellent quality. 

The lower ore, about 140 feet below the Great Vein, is below the sur- 
face ; but, at the north-west of Lexington, it has been extensively mined r 
and shipped to the Zanesville furnaces. It is a fossiliferous ore, associ- 
ated with the limestone, and contains characteristic limestone fossils* It 
is not accessible in the immediate vicinity of any of the openings in the 
Great Vein, but all the ore on this horizon can be made accessible by 
transporting it a short distance. 

About ten feet below the lower Lexington coal, is the out-crop of the 
Baird ore, ten inches thick. A stratum of sandstone separates it from 
the coal above. Search should be made throughout this part of the field 
for this very important ore, the true place of which is directly under the 
fire-clay of this coal. 

Immediately below the Great Vein are frequent outcrops of a compact^ 
very hard, blue carbonate, which appears of good quality, the nodules, 
sometimes, being of large size, and found at varying distances from the 
coal. I know of no explorations on this horizon about here, but in other 
parts of the field, from fifteen to twenty feet of these shales contain ores 
of good quality, and of workable thickness, found at varying distances 
below the coal. This horizon is accessible in most of the territory north 
of Moxahala village, and the indications of the presence of the ore are 
in all respects favorable. 

A similar ore is also found in the shales, directly above the Great Vein, 
sometimes scattered in nodules and thin bands through an interval of 
eighteen feet ; but this horizon has likewise been little exposed, although 
one exposure of good ore, one foot in thickness, was observed. 

About forty feet above the Great Vein, at Moxahala Station, a remark- 
ably fine ore has been opened, called there the Norris Coal ore, because it 
was believed to be near the horizon of that coal I would suggest for it 
the name of the Moxahala ore. It is in large, massive nodules, the seven 
feet of shales exposed disclosing the equivalent of from four to five feet 
of solid ore, in part a brown oxide, and in part a blue carbonate. Both 
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roast easily, and the blue, in roasting, changes to a black oxide. The 
dark ore yields, on analysis, 41 65-100 per cent, of metallic iron, and the 
blue 25 per cent. — the latter containing lime enough for a flux. Its 
horizon is just below the Morris coal. It has, sometimes, a limestone 
below it, and shows, in other places, one foot of ore. 

The character of this ore indicated its identity with the shaft ore of 
Trimble township and the limestone ore of Shawnee, but its supposed 
position a little above what was regarded as the Norris coal, was incom- 
patible with this conclusion. A drift into the hill shows that it has 
fallen much below its true horizon, and while this mass of ore was found 
at the base, its proper place is at the top of the Mahoning sandstone. 
The coal here called the Norris, being now recognized as on the normal 
horizon of the Great Vein, this ore falls readily into its proper place, and 
its identity with the Shawnee limestone ore, Ewing's shaft ore, and An- 
drews 7 " Sour Apple " ore, which he locates a little above the Mahoning 
sandstone, may be regarded as established, and these may all be called 
the Moxahala ore. On Section 10, Pike township, it is, by the barom- 
eter, sixty-five feet above the coal, and is exposed one foot thick ; an excel- 
lent, compact, nodular ore, mainly a sesquioxide, resting on a fire-clay. 
Parties are here engaged mining the ore, by stripping, under an agree- 
ment to deliver to the Ohio Iron Company, of Zanesville, fifty thousand 
tons. It pays a royalty of fifty cents, and the cost of mining is ninety 
cents per ton. All the openings here made on the proper horizon dis- 
close the ore in sufficient thickness to be profitably mined, and of good 
quality. On the Moore farm, the ore is in moderate sized nodules, run- 
ning through four feet of shales. A non-fossiliferous, compact limestone, 
of good quality, is to be seen in the neighborhood on the same horizon, 
but its thickness was not determined. 

On the Bennett farm, Se'ction 9, Monroe township, several openings 
have been made in an ore whicn I regard as the equivalent of the Besse- 
mer ore. It is here from seventy-five to eighty feet above the Great Vein, 
and at the openings visited measures respectively 2-|, 3, 1J, and 3 feet. 
It is in hard, compact, grey nodules, forming a nearly solid mass of good 
ore, much of it well oxidized, consisting largely of the sesquioxide. All 
the hills in the neighborhood are reported to contain it, and the open- 
ings visited indicate its presence in large quantities. 

The Iron Point ore has been opened, so far as I can learn, in only a 
few places, although its general presence is indicated. The Moxahala 
ore below it is so largely developed and of so fine a quality that it has 
attracted much more attention. At Moxahala an opening has been made 
in a stratum one hundred and sixteen feet above the Great Vein, which 
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shows a large quantity of good ore in small nodules, mingled with 
nodules of calcareous ore ; the exposure is made .by sinking a pit near 
the outcrop, and the condition of the opening was such when visited 
that an accurate measurement could not be made. About fifteen feet 
above it is a limestone from one to one and a half feet thick, of good 
quality, and by analysis said to contain eighty per cent, of lime carbon- 
ate. This ore I regard as the. equivalent of Prof. Andrews* Latta ore, 
which he locates fifteen feet above the Stallsmith coal; it is found in 
nodules or blocks sometimes two feet in thickness, and he traces it 
through all the hills of this region. If this is correct, the Iron Point 
ore, when exposed, is not as rich in this neighborhood as about Shaw T nee, 
and the gray ore below it, which is largely developed and of excellent 
character, will be of the most importance. I have, however, noticed 
various outcrops of ore about twenty feet above the horizon of the Latta 
ore, of fine quality, and explorations will doubtless be rewarded by impor- 
tant and valuable developments. This is regarded by local explorers as 
the true horizon of the Iron Point ore. The " Moxahala Iron Company" 
has boen" organized for the manufacture of iron at Moxahala. A shaft 
has neon sunk to the coal, the thick bed of ore, above described, opened, 
and preparations made for the immediate erection of the furnace. There 
is no question as to the abundance and excellence of the materials for 
iron-making in this neighborhood, provided the ore opened on the slip 
shall be found of similar character on its true horizon. The coal at the 
shaft is slightly melting, and will probably produce the best results if 
used with a moderate quantity of coke. This is to be determined by trial, 
and I think everywhere in the Great Vein region, where coke is required, 
it can be supplied by coking a part of the two lower benches of that 
seam. One fact ought to be considered and one caution regarded in this 
whole territory. Iron-making is yet every where largely conducted by 
what is called "the rule of thumb," and in a region where there is so 
great variety in the character of the ores and limestones, the first trials 
should be made with some care ; should be rather tentative until by prac- 
tical tests it is determined what ores, or what mixture of ores, work the 
best and produce the best results. One temporary failure in the begin- 
ning of enterprises of such importance, and when success is practicable, 
is a public calamity which ought by all means to be avoided, and can 
easily be, if proper care is observed in the first experiments. 

These remarks are not made because of any special danger in this 
locality, where all the material appears to be of excellent quality, but 
art* applicable to the whole territory, and because of the tendency to con- 
olud; 1 , when experiments have been successful in one part of the field, 
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that in all others the ores and limestones may be poured indiscriminately 
into the stack and good results obtained. With proper care in the first 
experiments in each locality, success will be certain. 

The following analyses of ores from this neighborhood have been 
made : 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


Water 


8.43 

35.88 


10.00 
13.04 


10.90 
14.90 


8.00 
20.94 


10.00 
17.92 


10.70 
13.76 


17.70 
6.30 


12.00 
14.96 


5.80 


Silicious matter 


15.32 






1 ' sesquioxide 


54.19 
.01 


72.63 
.20 


68.94 

.70 

175 


66.13 

1.80 
Trace. 


69.96 
.60 

""".96 
Al 

""""".62" 


73.80 ! 
.10 
.50 


68.88 
.20 


66.44 

8.20 

.50 

2 05 

.51 

"""".08" 


66.66 


Aluminum 


2.30 


Manganese 






.18 

.05 

1.64 






Lime phosphate 


.68 

""""3.54* 

.04 


.76 

.07 

1.09 


1.24 

.08 
1.20 
.05 


.41 

.78 

.07 

Trace. 


1.28 
2.96 
2.49 


.89 


" carbonate 

Magnesia carbonate 


4.84 
1.30 


Sulphur 


.08 


.13 






Totals 


100.63 


100.13 


99.11 


99.44 


100.60 


99.72 


100 81 


99.74 


99.03 






Metallic iron „ 


37 93 
.12 


50.84 
.31 


48.26 
.35 


46 29 
.57 


48.97 
.63 


57.66 
.19 


48.22 
.83 


46.51 
1.35 


46.66 


Phosphoric acid 


Al 







> 


10. 


11. 


12. 


13. 




8.90 
25.60 


1.60 
15 96 
44.91 

28.57 
.40 








8.47 


7.58 








59.07 

1.56 

.59 

2.40 

.70 

v 1.10 


. 48 36 
2.08 


28.23 




.35 








.42 


1.86 
2.26 
2.67 

.35 
31.90 

.16 


.96 




35.42 






22.90 




2.80 

4.69 

.33 


.10 






2.87 




Trace. 


.10 






Totals 


99.88 


100.00 














41.31 
1.21 


41.68 
.32 


37.62 

f .15 


21.96 




.04 







No. 1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 



Two and one-half miles east of Rushville, Perry county. Wormley. 

Garrison' s, Rushville, Perry county - 

N. Axline's, " tl 



Near Crossenville, " - 

Between Bremen and Maxville, Perry county 

Reading township, Perry county - - - - 

Moxahala, south of New Lexington 

' 1 W. Moore's farm,. New Lexington . 

Latta farm, south of New Lexington 

Moxahala ore Gregory. 

" ....Love. 

Limestone, Akron Iron Company, Monroe township «... " 
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FIRE-CLAYS. 

The coals and ores here, as in other parts of the field, ordinarily rest 
upon fire-clays of varying thickness and quality. At Moxahala, above 
the Norris coal, is a bed of compact, non-plastic fire-clay about six feet 
thick, the lower four feet of which appears to be of good quality, it is 
reported to have been tested in the fire-brick works at Columbus with 
good results. 

LOWER SUNDAY CREEK REGION. 

; lis division embraces that part of the territory east of Snow Fork, 
a . J north of the Hocking River, separated from the Moxahala region by 
that old channel of excavation or upheaval on the north line of Perry 
county. The proprietors of these lands have made systematic explora- 
tions by boring, and it has been mainly at their expense that the out- 
line of the want at the north has been located, and the character and 
position of the Great Vein in this region determined. The valley of 
Snow Fork exposes the coal in its normal position, but to the eastward 
the dip carries it beneath the surface of the lowest valleys, and without 
these explorations its presence in the greater part of Trimble and Dover 
townships would be an inference only, rendered very probable by the, 
known facts, but far from a certainty. 

The relations of the rock strata in this territory, so far as they are ex- 
plored, are indicated by the general section here pictured. The strata 
below the Great Vein are given only to the depth of recent borings, as 
the logs of the- old salt wells are not accurately preserved, and it is evi- 
dent the section does not reach the bottom of the Coal Measures. It 
covers 537 feet of the Coal Measure rocks, from the top of the hills in 
the east part of Trimble township, to the bottom of the deepest well 
drilled for coal. Authentic records of the wells drilled for salt would 
add four to five hundred feet to the base of the section. 

Commencing at the base of the section, as given, there is a coal two 
and one-half feet thick at the point explored, which appeared to be a 
dry, bfirning coal, of fair quality, but of no present value. It is doubt- 
less the equivalent of the lower Moxahala seam, which, at the north 
reaches a thickness of five feet, and is there a valuable coal. 
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Limestone. 

Coal No. 8. 

Shale. 

Iron ore No. 14. 

Shale and sandstone. 

Iron ore No. 13. 
Shale and sandstone. 

Iron ore No. 12. 
bhale and sandstone. 
Iron ore No. 11. 

Ames limestone. 
I' on ore No. 10. 

Shale and sandstone. 
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Shales and sandstone. 

Iron ore No. 7.— Cambridge limestone. 
Shales and sandstone. 

Iron ore No. 6. — Coal. 

Shale. 

Iron ore No. 5. 

Shale. 

Iron ore No. 4. 

Shale. 

Coai. — Iron ore No. 3. 

Shale. 

Limestone ore No. 2. — Limestone. 

Sandstone and blue shales. 

Coal — Great Yein. 
Fireclay and light shale. 

Dark shale. — Coal. * 
Iron ore No. 1. 
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About twenty feet above this, is the Great Vein coal, which is here 
finely developed, and, with the iron ores and limestones, constitutes the 
great mineral wealth of this region. 

This coal is mined by the New York and Ohio Coal Company, by drift- 
ing, near the north-west corner of Section 4, York township, where the 
coal is nine feet thick, and where large quantities have been mined and 
shipped. The section is here, from above : 

FT. 

Sandstone, exposed - 20 

Shaie 6 

Coal, in three benches 9 

The sandstone approaches abnormally near to the coal, and northward 
it has, in places, cut away all of the shale and the upper part of the coal. 

Along the valley of Snow Fork, from the north line of Ward township 
to the north line of Section 4, the coal is well exposed, generally a little 
above drainage, and is of remarkable excellence. 

At the Cawthorn bank, on Monday Creek, above its junction with 
Snow Fork, the following measurements were taken : 

FT. IN. 

Shale.. 15* 

Coal 4 to 6 

Shale 3 

Coal - - - 22 to 24 

Shale .: - .. U 

Coal - 22 to 24 

The coal is of good quality, with little sulphur, and in all respects 
much like that of Shawnee and Straitsville. 

A full section of the rock strata, exposed at this point, is as follows :- 

FT. 

Ferruginous shales - 50 

Crinoidal limestone - 3-4 

Shaly sandstone 50 

Coal (reported thickness) 3 

Not exposed (to bench in hill) 20 

Sandstone - 70 

Calcareous iron ore - 5 

Ferruginous shale - 20 

Drab limestone, with iron ore 4 

Shaly sandstone and yellow shale 30 

Coal... - 4 

Ferruginous shale - 30 

Coal, Great Vein 9 

Blue shale, with iron ore 8 

*Blue shale, with nodules of iron ore, eight feet. 
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The large preponderance of shales above the Great Vein are character- 
istic of much of this territory, indicating the deposit of the overlying 
material in deepened, quiet water, and rendering it quite improbable 
that any of the coal has been cut out. 

On Jay Follett's land, north-west quarter, Section 2, Ward township, 
the Great Vein is nine feet thick ; the two lower benches twenty to 
twenty-two inches each ; shale partings, one inch and from two to three 
inches; in every respect like the Straitsville coal. The bottom of the 
coal is about fifteen feet above thestream. 

On J. Twiner's land, Section 5, north half of south-east quarter the 
coal is nine feet thick, and very similar to the last. 

On Alexander Marshall's land, south half of south-east quarter, Section 
35, Salt Lick township, is a very fine exposure of the coal, the bottom 
below drainage. l,t is reported to be thirteen feet thick. The upper 
bench varies from six to six and one-half feet, with a shale parting below of 
three to four inches. The lower bench or benches are only partly ex- 
posed, and are reported to be over six feet thic ! x, substantially in one 
bench. The coal is of excellent quality, hard dry, being free from sul- 
phur, and, in all respects, equal to the best exposures of this seam. The 
upper part of the upper bench inclines toward a splint coal. 

A rude opening was formerly made, the water pumped out, and coal 
mined for local use. It was claimed that twelve and one-half feet were 
mined, and one foot of the top coal left for a roof. If this statement was 
correct, it is the thickest coal in the field. There are many other 
exposures of the coal along the valley of Snow Fork, but all of a sim- 
ilar character to those given above. On the east side of the divide, 
and in the valley of Sunday Creek, explorations have been made by 
drilling, as follows : 

1st. In the south-east corner of fraction 26, Trimble township, near 
the junction of Mud Fork with Strait Branch of Sunday Greek, the 
Blonden well, in which the Great Vein was struck ninety-six and one- 
half feet from the surface, and twelve feet t x wo inches thick. 

2d. Near the center of the south-west quarter of Section 7, Trimble 
township, the Chappolear well, in which the Great Vein was struck one 
hundred and two feet ten inches from the surface, and eight feet four 
inches thick. 

3d. Near the center of Section 25, Trimble township, the Roswell 
well, in which the coal was struck one hundred and twenty feet six 
inches from the surface, and seven feet thick. 

4th. Near the south-east corner of Section 19, Trimble township, the 
Hughes well, in which the coal was struck ninety-four feet from the 
surface, and ten feet thick. 
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5th. In the west half of fraction 18, Dover township, the Burge or 
Bayley's Eun well, in which the coal was struck at seventy-seven feet 
from the surface, and eight feet two inches thick. 

At the Blonden well a shaft has been sunk, and the accuracy of the 
•observations by boring, verified. The coal is disclosed here with all the 
characteristics of the very best grade of this coal, and of the same thick- 
ness as indicated by boring. 

The section of the coal at the shaft is as follows: 

FT. IN. 

Shale roof. 

Bone coal _.„. 1 

^Splint coal . % 

C-mnel coal „.„ „ _„ \ 

Coal . . . - - mm 3 

Shale parting ^ 

Coal „. m 5 

The two feet of splint coal is very dry, being pure and free from sul- 
phur. 

The cannel coal has a larger percentage of ash than the ordinary 
<Great Vein coal, but in other respects is of equal purity. Professor 
Wormley's analyses of it gives the following results : 

Moisture 3.90 

Volatile combustible matter . . . „ mm 32.70 

Fixed carbon ... „ „ mm 47.60 

Ash (dull white) • 15,80 

^ Total.............. ..._... , 100 00 

Sulphur -...--. 0.43 

The coal of the two lower benches is not excelled by any in the Great 
Vein region. It is much more laminated in its structure, with more 
mineral charcoal than in any other parts of the Great Vein region, much 
of it in external appearance greatly resembling the best laminated 
specimens of the Briar Hill coal. It will be more open burning than the 
average of the Great Vein. 

The following condensed tables of analyses, made by Prof. Wormley 
and reported by Prof. Andrews, in a pamphlet on " The Lower Sunday 
Creek Valley," with analyses of the Ashland (Ky.) coal, and the Brazil 
(Ind.) coal will give a comparative idea of the character of this coal. 

The table, No. 1, gives the average of five analyses of coal from these 
five wells. 

No. 2 gives the average of the analyses of thirty-two samples of this 
seam in the other parts of Sunday creek. 
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No. 3 gives the average of eighteen samples from this seam, in the 
immediate valley of the Hocking and about Straitsville. 
No. 4, an analysis of the Ashland, Kentucky, furnace coal. 
No. 5, an analysis of the Brazil, Indiana, furnace coal. 





1. 


2. 


3. 


4. 


5. 


Water ..„. „ 


3.85 

6.94 

33.61 

55.60 


4.59 

6.01 

32.50 

56.88 


6.22 

4.66 

32.55 

56.57 


6.65 

4.53 

34.54 

54.28 


5.46 


Ash 


1.80 


Volatile combustible matter 


38.75 


Fixed carbon .... . . .... ...... .. . 


53.99 






Totals -.. .. 


100.00 
0.96 
0.40 
3.38 


100.00 
0.92 
0.46 
4.43 


100.00 
0.95 


100.00 
1.07 


100.00 


Sulphur . 


0.75 


Sulphur remaining in coke . 




Gras per pound (cubic feet) „„_., 


3.01 













As the analyses, condensed in column No. 1, are from chips brought 
up in the sand pump from drilled wells, it is quite probable the amount 
of ash is increased by the presence of shale from the roof of the coal. 
In all other respects the coal is fully up to the standard of this coal, and 
it will be observed that there is an important improvement in the di- 
minished amount of combined water. The sulphur is also quite low, 
and the greater part of it passes off in the volatile matter, leaving a coke 
almost free from this impurity. The analysis oi t he borings from the 
well on Green Run, showed 0.60 per cent, of sulphur, while there re- 
mains in the coke only 0.054 per cent. 

The following is the result of the analysis of a specimen from the 
lower bench of the Shaft coal, made by Spencer B. Newberry : 

Moisture .- ,. 6.11 

Volatile combustible matter . 35.22 

Fixed carbon 51.19 

Ash 7.48 

100.00 
Sulphur 1.02 

In the coke used in the Cleveland iron district, England, Mr. Bell re- 
ports the average amount of sulphur to be about 0.60 per cent., or nearly 
twelve times as much as that remaining in the Green Kun coke. 

All the wells sunk in this field, disclose the coal at its proper horizon, 
and there are no indications of erosion. At Chauncy, it has been mined 
by a shaft 100 feet deep, for more than thirty years, is from six to seven 
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feet thick ? and of good quality. All the facts indicate that the coal i& 
persistent over this whole area, and that it is of strictly first class qual- 
ity. It is quite natural that the coal should be first worked where it is- 
well up in the hills, and can be mined by drifting ; but when its horizon 
is at a moderate depth below the bottom of the valleys, there is the 
marked advantage that no coal has been lost through the erosion of the 
valleys — there is no poor " crop coal." Shafts may be sunk in immedi- 
ate proximity to the valley roads, the cost often being much less than 
that of the construction of the long trestles which are needed to connect 
the mines on the hill sides with the roads in the valleys. These coals 
are not ordinarily the first to be developed, but the whole cost of mining 
is no more than the average of drift mining, and the area of workable 
coal may be regarded as equal to the surface area, so that the ultimate- 
value of the land is much greater than where erosion has carried away 
a large percentage of the coal. 

bayley's bun coal, or coal number seven. 

At an average distance of about seventy or seventy-five feet above the 
Great Vein, there is here another important coal, which has ordinarily 
been regarded as the equivalent of the Stallsmith coal of the upper 
Sunday Creek, although the interval between it and the Great Vein is 
considerably less. But the Stallsmith coal is clearly No. 7, and the 
thin coal above the Bayley's Run, with its associated iron ores, is every- 
where suggestive of its identity with No. 7. A revision of the sections 
at Millertown, and west of Buckingham, where are the openings which 
have given the local names to these coals on the upper Sunday Creek r 
shows clearly that the Bayley's Run and the Norris coals are the same, al- 
though the interval between it and the Great Vein is on the average 
considerably greater on the lower Sunday Creek. . The coal has also pe- 
culiarities quite different from the ordinary charafcter of No. 7. 

It is a bright black, with a resinous lustre, burns with a long light 
flame, and shows little sulphur ; in some of the openings forming a sin- 
gle bench, in others having a thin shale parting near the top. In thick- 
ness it ranges from four and one-half to five feet, and is generally a little 



HOCKING VALLEY. 



685 



above drainage, so that the loss by erosion is small. The following table 
of analyses by Prof. Wormly indicates its character : 





1. 


2. 


3. 


4. 


5. 


Water .-»«,.» ..---= ...... 


4.20 

2.60 

35,20 

58.00 


4.20 

3.00 

33.10 

59.60 


4.50 

6.80 

31.30 

57.80 


3.60 

2.60 

35.00 

58.80 


3.40 


Ash. .... .......... 


5.90 


Volatile comb, matter - . . 
iFixed carbon ...... ...... 


34.40 
56.30 






Totals 


100.00 


100.00 


100.00 


100.00 


100.00 






Sulphur ...... - ----- 


1.04 
0.41 

0.67 
3.95 
Gray. 
Compact. 


1.20 
0.46 

0.73 
3.35 
Gray. 

Compact, me- 
tallic. 


1.15 
0.52 

0.80 
3.12 

Dull white. 
Compact, me- 
tallic. 


1.29 
0.49 

0.79 

3.84 

Gray. 

Compact. 


1.09 


.Sulphur remaining in coke 

Percentage of sulphur in 

coke . . „ . . ...--. 

-Gas per lb. in cubic feet.. 
Color of ash . . .. ... 


0.60 

0.96 
3.84 
Gray. 
Compact, 
metallic. 


•Character of coke ....... 



No. 1, from C.^Southerton's bank, Bayley's Run, Section 34. 

No. 2, from Section 7, Trimble township, lower part of seam. 

No. 3, " " " upper " 

No. 4, from Chappalear bank, near line between Dover and Trimble. 

No. 5> from Allen bank, mouth of Mud Fork. 

The average percentage of water is 4, but little more than that of the 
Briar Hill, which is 3.84. The average percentage of ash — excluding 
that of No. 3, which is exceptionally large — is 3.77, comparing favorably 
with our best coals. The average percentage of fixed carbon is 58.10, 
while that of the sulphur is 1.16, of which all, except 0.49, "passes off in 
coking. 

Prof. T. Sterry Hunt, in a pamphlet on " The Hocking Valley Coal- 
field and its Iron Ores," p. 42, says, in reference to the above analyses : 
"The proportion of sulphur in the Bayley's Run seam, though somewhat 
larger than that of the Great Vein, is not large when compared with 
most other coals in Ohio and elsewhere. From the analyses of Ohio coals 
published by Prof. Wormley, I select a few samples. The average amount 
of sulphur in seven (7) samples of the coal mined at Cambridge, in 
Guernsey county, is 1.98 per cent.; that of nine (9) from Coshocton 
county, 2.21; of nine (9) from Stark county, 1.94; of ten (10) from 
Holmes, 2.15 ; and of seven (7) from Columbiana, 1.95. Of the coals of 
Great Britain, as appears from an extended series of analyses, made a 
few years since lor the British Admiralty, the average amount of sul- 
phur in thirty-seven (37) Welsh coals was 1.42 ; of twenty-eight (28) from 
Lancashire, 1.42 ; of eight (8) Scotch coals, 1.45 ; and of seventeen (17) 
from New Castle, 0.94. The coke of Durham, esteemed in England as 
the best fuel for iron smelting, retains from 0.60 to 0.80 of sulphur. So 
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that it will be seen that the coal of the Great Vein of the Hocking Val- 
ley and that of the upper or Bayley's Run seam are more than ordinarily 
free from sulphur." 

This coal in a raw state will be found an excellent fuel for all domestic 
and manufacturing purposes where its melting character is not objec- 
tionable, and it gives promise of furnishing a better coke than any other 
coal in the state. Experiments have been made in a small way by coking 
it in a single new oven not thoroughly dried, at Shawnee, and under 
these unfavorable circumstances, the product was a hard, bright metallic 
coke, evidently containing little sulphur, which is highly commended 
by good judges of coke. The following is the anatysis of it, made by 
S. B. Newberry : 

Carbon. .....--. - ,. „. 86.95 

Ash -.-— - --...„-.....,...... .„....„. 13.05 

Total.-- - 1 .-..-- 100.00 

Sulphur ----- .................*. 1.68 

This specimen shows a larger percentage of sulphur than the average 
analysis of the coal would indicate, and probably larger than the average 
of the coke. 

So thoroughly persuaded is Prof. Andrews, who has carefully explored 
this region, of the excellent coking character of this coal, that he says 
he is inclined to believe that in the future the Bayley's Run coal in the 
Lower Sunday Creek region will be even more valuable than the great 
seam underlying it. It has been mined for local consumption in some 
half dozen places, and in all of them appears of excellent quality. 

Above the Bayley's Run coal are several thin seams of coal, none of 
which have been specially explored, and none of them disclosing out- 
crops which give promise of a workable thickness until the Pittsburgh 
coal is reached. The latter belongs to the upper Coal Measures, and is 
found in the hills east of Sunday Creek at an elevation a little less than 
five hundred feet above the Great Vein. It ranges in thickness from four 
to eight feet, is a soft, melting coal with a high heating power, but con- 
taining apparently a rather large per centage of sulphur. Its character 
and location will prevent its being mined, except for local consumption, 
for very many years. There is doubtless much valuable coal on this hori- 
zon, but it constitutes a part of the reserve supply for consumption in 
the indefinite future, when the more valuable coals are approaching 
exhaustion. 

IRON ORES. 

Prof. J. P. Weethee, who lives near the town site of Ewing, has de- 
voted much time to the study of the iron ores of the lower Sunday Creek 
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Valley, and I adopt his numbering of the ores, as amended by Mr- 
Nichols in his chart, both in this description and in the section given on 
a previous page. 

Prof. Weethee made the shaft ore — the equivalent of the Moxahala 
ore — his No 1, and from thence carried his series to the top of the hill. 
I find that Mr. Nichols, in his charts, has made the ore next below the 
Great Vein, which has no outcrop on these lands, No. 1. So that his 
numbers, minus one, represent Prof. Weethee's numbers. In the shales- 
directly above the Great Vein, and in the interval between it and the 
" Baird ore," there are important ores which are quite persistent ancP 
deserving of a place in the series. This numbering is, however, pro- 
visional, and can be only temporary. A revision of this report, or a new 
report altogether, made under better auspices when all the ores are thor- 
oughly opened and tested, will revise the system and give permanent 
names and numbers to the ores. 

Ore No. 2 is the Moxahala ore. It is located from fifteen to twenty- 
eight feet below the Bayley's Run coal, resting on a heavy body of lime- 
stone, and has been pronounced by experienced iron manufacturers a 
valuable ore. It is a calcareo-silieious ore, massive and at the Blonde n» 
shaft measures four feet in thickness, according to the report of those 
who sunk the shaft. On Fraction 31, Section 15, Trimble township, on 
H. Johnson's land, it is exposed in the bed of the stream two feet nine 
inches in thickness, resting on four feet of lime rock ; the ore is ten feet 
below the Bayley's Bun coal, which is here four feet eleven inches thick,, 
but has the appearance of being below its proper horizon. Massive slips- 
upon the slopes of the hills are throughout this whole region so numer- 
ous that there is great difficulty in securing accurate measurements of 
the intervals between the ore and coal beds, and the measurements re- 
ported can be verified only after the regular opening of the mineral 
deposits. The ore at this place shows excellent characteristics, and is 
apparently richer in iron than at the shaft, when analysis of a single 
specimen showed twenty-five per cent. The ore can be mined with the 
limestone which underlies it, both being above drainage in the deepest 
valley. 

Ore No. 8 is from one to six feet below the Bayley's Run coal. Its out- 
crops, where observed, show a maximum thickness of thirteen inches of 
a clay-iron stone, in small nodules, well oxydized, and what is often 
called in this neighborhood a siderite. Taking this term as a designa- 
tion of the carbonate of the protoxide, nearly all the ores, when not sub- 
jected to atmospheric influences, are siderites, a greater or less portion of 
the base being replaced by lime, manganese, and magnesia, and mechan- 
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ically mixed with silica, alumina, etc. At the outcrops the iron is 
largely changed to a sesquioxide. 

Ore No. 4 is called the shale ore, and is found in the shales generally 
about ten feet above the Bayley's Run coal, sometimes consisting of a 
dozen or more bands of smallish sized nodules extending through four 
feet of the shale. 

A sample analyzed yielded a trifle over thirty-three per cent, metallic 
iron. It varies in thickness from two to three feet at the points opened, 
and gives promise of being persistent over a large area. It is exposed 
in Section 17, Trimble township; at J. S. Jennings's ford, Section 7 ; at 
the mill, in Section 8 ; below the mill, Section 16, Dover township ; on 
George Nye's farm, near Chauncey, and on J. Morris's farm, on Bayley's 
Run. 

Ore No. 5 is about fifteen feet above No. 3, and is called by Prof. 
Weethee the " Great Vein Ore," as it reaches a thickness in places of 
over five feet. One specimen of the unroasted ore yielded forty-two per 
cent, metallic iron, and the average of several analyses was thirty- five 
per cent, its outcrop may be seen on Section 17, Trimble township ; 
Section 11, on the Follet land ; on the Moody farm in Fraction 36, on 
the Blonden, Johnson, and Hope lands, on Mud Fork ; on Jones' Run, 
Fraction 1 ; on the Russell lot, in the village of Trimble ; on the Jen- 
nings's farm, at the Dug Way, Section 7, and at the mill-dam in Millfield, 
in Dover township ; also, on Section 5 and 18, Dover township, etc. Its 
very numerous and heavy outcrops indicate that it may be found at this 
horizon throughout nearly the whole valley. It consists of layers of 
nodules, some of quite large size, bedded in shale, some of the nodules 
containing considerable silicious matter, and others twenty to twenty- 
five per cent, of carbonate of lime. The iron exists mainly in the form 
of a sesquioxide, but some of it as a carbonate. 

At the Dug-way, north of the town site of Ewing, the ore is opened up 
so as to disclose in a vertical height of six feet the equivalent of five 
feet of solid ore, while above this are five feet of red ferruginous shales 
containing nodules of rich ore indicating valuable deposits above the 
massive nodules. The lower stratum is blue, but burns to a black oxide 
which is highly magnetic, and all the strata appear to lose their silicious 
character, which marks some of them at the outcrops, as they are follow- 
ed into the hill. This is a magnificent exposure of the ore ; and several 
other entries give promise of an equal thickness. Different openings in 
Trimble and Dover townships give the following measurements of solid 
ore : Five feet, three feet, four feet, two and one-half feet, etc. There can 
be little doubt that this fine bed of ore is continuous through all the hills 
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in this neighborhood, and of sufficient thickness to mine by drifting. 
The ore rests upon a white fine clay, and is bedded in clay colored red by 
the iron. This ferruginous clay extends up to a thin seam of coal five to 
ten feet above the ore, and is generally so compact as to constitute a good 
roof. The ore can be mined without blasting, but the nodules are some- 
times so large as to make it difficult to handle them. One was observed 
which probably contained sixty cubic feet of ore. Ore No. 6, is about 
thirty-six feet above the Bayley's Run coal, and generally about eleven 
feet above No. 4, and rests upon a seam of splint coal which is reported 
to be in places four feet thick. The deposits on this horizon vary greatly 
in character. On Jones's Run, fraction 1, Trimble township, it is a cal- 
carous ore three feet thick, yielding twenty-nine to thirty-three per cent, 
iron. At the Dug- way it is a lean black band two to four feet thick. Its 
outcrop can be seen on L. Weathee's land, section twelve, Dover town- 
ship ; on the Fulton farm, Green Run ; on sections eleven and seventeen, 
Dover township, and in nearly all the localities where No. 5 is found. 
This is substantially the horizon of the Iron Point ore of Shawnee, and 
the Black Band of the Tuscarawas Valley. The ore there rests upon the 
coal. An impure black band is here found in the same position, but the 
great body of the ore is at a lower horizon, generally resting on fine clay, 
bedded in fine clay, and often with the fine clay continuing above to the 
coal. It is evident that substantially at the same time over a greater 
part of the coalfield of Ohio there were conditions which brought in and 
deposited coal and iron ore in and about on the same horizon. The fact 
also that in this horizon the amount of ore bears an inverse ratio to the 
amount of the underlying coal tends to confirm Professor Hunt's theory 
of the mode of the deposit of the iron ore, and that the carbonacous mat- 
ter where the ore deposits are the largest was consumed in effecting the 
deposition of the iron. 

Ore No. 7 rests upon the Cambridge limestone, about forty feet above 
No. 5. It has been imperfectly opened in two localities only, sections 
twelve and thirty, Dover township. It is a rich ore, well oxydized and six 
to thirteen inches thick as far as exposed. The clay above is filled with 
small nodules of ore indicating a thick bed when the roof rock is reached. 
The limestone below it is also quite ferruginous, and the indications are 
favorable for the development of a large quantity of valuable ore on this 
horizon. 

On section twenty-four, Dover township, an opening has been made 

seventy-three feet below the Ames limestone, which shows a peculiar 

conglomerate ore, No. 7a, a mixture of very hard blue carbonate with iron 

oxide in small fragments cemented into solid nodules as though the two 

44 
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varieties of ore had been firmly comminuted, thoroughly mixed and re- 
cemented. It presents the appearance of a rich ore, and the stratum 
measures eighteen inches in thickness. 

Ore No. 8 is sixty- eight feet above No. 6, and fifty feet below the Ames 
limestone. It is called " Cave ore," being usually found directly under a 
round rock. It is massive, about two and one-half feet thick, and in 
some localities appears to be a rich ore. Its outcrops may be seen on sec- 
tions eleven and twelve, Dover township, and on section nineteen, 
Green's Run. 

Ore No. 9 is about ten feet above the last, and forty feet below the 
Ames limestone. In all places now opened it is about two and one-half 
feet thick, in small, solid, and closely packed nodules, and contains about 
forty-two per cent, metallic iron. It has been opened on section nine- 
teen, fractions one and thirty-six, Trimble township, and on sections 
thirty and thirty-three, Dover township. It is an ore of great promise, 
and appears to be present in large quantities. Substantially on this 
horizon, thirty-five feet below the Ames limestone, in fraction eighteen, 
section twenty-one, Trimble township, is a solid massive exposure of con- 
glomerate ore composed of small fragments of ore, limestone, and sili- 
cious matter, with a few quartz pebbles and fragments of fossilized wood, 
the whole four feet thick, and evidently containing quite a large percent- 
age of iron. This opening is on Laurel Branch of Mud Fork. 

Ore No. 10. — This is called the Fulton ore because first opened on the 
farm of D. Fulton, section 29, Dover township. Its position is a few 
feet below the Ames limestone, and indications of its presence in many 
places may be observed. It has been opened only on the Fulton farm 
and on fraction 36, Trimble township. On the Fulton farm the opening 
has been carried some fifty feet into the hill, but no roof reached. The 
maximum thickness at places observed by me is eighteen inches, but 
the nodules and fragments of ore, some of considerable size, in the earth 
above, indicate a thicker stratum when the rock cover is reached. This 
is a remarkable Coal Measure ore, a yellow sesquioxide of iron, almost 
pure, yielding a fraction over sixty per cent, of metallic iron, of sulphur 
a mere trace, and of phosphoric acid 0.19 per cent. only. Prof. Weethee 
reports finding at one point a solid block of the ore^en inches thick, and 
one foot above the regular stratum, constituting no part of the latter, 
which measured at that place twenty-five inches. This makes the whole 
thickness of ore at that place thirty-five inches. He also says, u In one 
corner of the opening it is nearly all ore for six feet deep. It has the 
appearance of fragments of solid layers, and as they must have occupied 
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a higher position, these must be fragments of other layers. Its blossom 
follows the Ames limestone." 

Ore No. 11 is about fifteen feet above the Ames limestone, and is 
described by Prof. Weethee as consisting of two massive layers one foot 
thick each, constituting nearly a solid mass two feet thick, occurring in 
irregular rough nodules, some of the blocks weighing two hundred 
pounds each. He describes it as a siderite, yielding from thirty to 
thirty- four per cent, iron. In section 30, Dover township, on W. John- 
son's and L. D. Linscott's land, it is a yellow hydrated sesquioxide much 
like the Fulton ore. At another opening in the same section it is in 
solid masses of irregular shape,* many of them weighing several hundred 
pounds each, and is a blue calcareous ore, apparently a blue carl onate 
with lime. 

Ore No. 12 is from thirty-five to forty feet above the Ames limestone, 
is nodular and similar to No. 9, and in places two and one-half feet thick. 
It may be seen on the Davis farm, section 30, Dover township, and on 
the William Mason farm, in Ames township. At one opening in Dover 
township it is from twenty inches to two feet thick, a yellow hydrated 
sesquioxide resembling the Fulton ore, and apparently of equal rich- 
ness. 

Ore No. 13 is also found on the Davis farm, section 30, Dover township, 
eighty feet above the Ames limestone, and resembles the Fulton ore, but 
is rather more sandy. 

Ore No. 14 has its horizon from twenty to fifty feet below the Pitts- 
burgh Coal, and is found in hard, brown nodules scattered through 
thirty feet of ferruginous clay. No opening has been carried to its bed. 
Some of it resembles the " Needle ore " or gothite, and from the manner 
in which it is distributed gives promise of being of good thickness and 
a very valuable ore. It yields by analysis 55.36 per cent, metallic iron, 
0.51 per cent, phosphoric acid, 0.07 per cent, sulphur. The iron is in 
the form of a sesquioxide, of which the ore contains 79.09 per cent. A 
remarkably fine ore. 

Careful measurements have been made by Prof. Weethee to determine 
the relative position and thickness of these ores, and the general accu- 
racy of his work is confirmed by Mr. Nichols's notices and my observa- 
tions. While these ores are largely developed and widely distributed, 
none of them are to be regarded as absolutely persistent. In places, 
massive sand-rocks and in others, shales occupy the horizons of the ores 
without any sign of their presence ; and the calcareous ores also some- 
times pass into limestone, and frequently outcrops of ores are noticed 
which cannot be referred to any of the foregoing numbers. In section 
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80, Dover township, about fifty-five feet above the Ames limestone, is 
the outcrop of a conglomerate twelve feet thick, a mixture of small 
lime iron ore and small stone nodules, containing evidently so large a 
percentage of iron as to make it a valuable ore if it contains no dele- 
terious substances. In this immediate neighborhood forty feet of the 
shales above the Ames limestone are highly ferruginous, and bands of 
good ore are to be seen at so many elevations that their outcrops cannot 
be reduced to a system. The ore is most of it well oxydized, apparently 
rich and like the Fulton ore, and there are places where it is probable 
that this whole thickness of forty feet will be worked for the ore. The 
upper, soft ores, which are remarkably rich and well oxydized, will prob- 
ably present very different characteristics when the excavations are 
carried into the hills and beyond the reach of atmospheric influences. 
They are nearly all blue carbonates changed at the outcrops to sesqui- 
oxides. Some are calcareous, and from the soluble character of the 
limestone this is often dissolved out, so that the ore is concentrated as 
well as peroxydized, and such will pass into ordinary calcareous ores 
when impervious cover is reached. 

The following analyses of these ores have been made by competent 
chemists : 



■it.* . ■ ^..^--t .!..■■ U.L 


1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 




18.23 
0.17 

"" 24*55" 
1.15 

2.27 

28.52 
1.78 
0.05 
1.90 

22.05 


11.23 
0.48 

25.87 
16.21 
2.66 
7.18 
8.25 
1.78 
0.07 
1.70 
24.25 


15.11 
0.20 

"~55"69" 
3.11 
11.35 
9.58 
2.01 
0.03. 
0.10 
3.05 


7.75 

0.06 

33.10 

16.89 

0.27 

2.90 

8.14 

2.03 

0.05 

0.95 

28.85 


17.26 
0.15 

23.70 

11.66 
7.64 
3.53 
7.12 
2.75 
0.36 
2.07 

23.70 


7.13 
0.12 

26.57 
7.61 
2.14 
4.95 

14.45 
3.32 
0.04 
0.82 

31.55 


18.90 
0.19 

"3l"58" 
1.97 
1.83 
24.70 
1.04 
0.04 
3.13 
19.80 


12.62 


Rnlnhur ........... 


0.16 


Protoxide of iron . . 
Sesquioxide of iron. 


18.23 
3.06 
0.19 


Oxide of manganese. 


7.14 
20.15 




3.53 


Phosphorus - 

Water ............. 


0.05 
3.10 


Carbonic acid 


30.85 


Totals -- 


100.80 


99.70 


100.23 


100.99 


99.54 


98.70 


100.18 


99.08 


Metallic iron ... 


17.19 


31.49 


38.98 


37.57 


26.60 


25.90 


22.10 


16.32 



No. 1, Dover township, seventy- three feet below Ames limestone. By S. B. Newberry. 

No. 2, ore No. 4, Section 7, Trimble, (raw) . . i - " 

No. 3, " " " (roasted)^ " 

No. 4, " No. 5, Jones' land, Trimble township " 

No. 5," " MudFork - " 

No. 6, " " Hope bank, Trimble " 

No. 7, " No. 8, Jones' land, " (i 

No. 8. " No. 4, shale ore, « " 
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9. 


10. 


11. 


12. 


13. 


14. 


15. 


Silica - 




18.14 

0.06 

31.16 


21.96 
Trace. 


15.97 

0.06 

19.38 


5.48 
0.07 


6.08 
Trace. 


17.04 


Sulphur 


0.10 

12.87 


0.07 


Carbonate of iron .. .. 




Oxide " " 






47.02 


Sesquioxide of " 


36.70 
1.60 
6.20 


26.68 
2.20 
5.20 


59.49 
0.80 
1.40 


28.86 
0.90 


79.09 
0.60 
0.80 


85.90 
1.40 
1.90 




Alumina 


3.48 


Oxide manganese .. . . . 


1.30 


Lime 


4.09 


Phosphate lime .«..».. 

Carbonate " . 


0.89 
20.96 


0.21 
5.25 


Trace. 
1.60 


0.69 
22.24 


1.11 
0.51 


0.41 

1.98 




Magnesia » . . .. 


2.14 


Carbonate magnesia 


3.63 
7.90 


4.54 
6.15 


2.72 
12.50 


4.24 

5.85 


0.14 
11.90 


0.07 
2.50 




Water I 




Carbonic acid . ..... 


22.33 


















Total 


99.21 


99.9 


100.47 


99.14 


99.70 


99.94 










31.90 
0.41 


33.72 
0.10 


41.57 
Trace. 


29.56 
0.31 


55.36 
0.51 


60.13 
0.19 


36.57 


Phosphoric acid 


0.92 







No. 9, Ore No. 5, Trimble township - Wormley. 

No. 10, "No. 4, " 

No. 11, " No. 5, Dugway, Trimble .\-- " 

No. 12, "No. 5, " " -. 

No. 13, " No. 14, " " 

No. 14, " No. 10, Fulton ore, Dover j. " 

No. 15, " No. 5, MudBork !.... Love. 



THE NELSONVILLE REGION. 

The Nelsonville region is more varied in its characteristics than any 
other subdivision of the Great Vein territory. It embraces Ward and 
York townships and the extension of the Great Vein to the west of Ward 
and the south-east and west of York, where the coal either thins out, or 
is so deeply buried as to be unavailable for present uses. 

In the greater part of Ward township, the Great Vein coal- has the 
same characteristics as in Salt Lick and the western part of Trimble 
township. It is every where above the drainage of the valleys, and only 
when approaching Nelsonville becomes thinner and more bituminous. 
Its slightly melting character about Nelsonville made the coal from that 
point a favorite domestic fuel, as it ignites more readily and burns with 
a rather larger flame. But those who have been accustomed to the dryer 
coal of Straitsvilie and Shawnee, regard the latter as equally valuable for 
domestic uses. Whether the coal immediately about Nelsonville can be 
s uccessfully used in the smelting furnace without coke, is not regarded 
as fully settled. Its composition, as shown by chemical analysis, differs 
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but slightly from that of the thicker parts, and the percentage of im- 
purities is very small. It melts slightly, and the surface becomes a little 
pasty in burning, but not more than the coal from the Mahoning Valley. 
Professor Hunt regards it as a good iron-making coal, and I have no 
doul : that it will prove an excellent fuel for the smelting furnace with 
a w orate admixture of coke. 

Bl ' A. 1> Waters, cashier of the bank of Marietta, formerly superin- 
tendent; <>t a furnace at Zaleski, states that about the year 1867, under 
the supt f i si tendency of Mr. Haseltine, the Nelsonville coal was tested in 
that furnace, and with very satisfactory results. The coal was from 
Peter H iy den's mine, and the product of the smelting was converted 
into bar iron of good quality. 

At the Hayden mines, in Green township, the Great Vein is three 
hundred feet above Lake Erie, about two hundred feet above the valley 
of Monday Creek, and six feet thick, the general dip bringing it down in 
the valley of the Snow Fork to about one hundred feet above the lake, 
the coal varying in thickness from six to eleven feet. It is every where 
above the valleys of Monday Creek, Poplar Run, Dixon's Run, Brush 
Fork, and Snow Fork. In all this region, until approaching the valley 
of the Snow Fork, it appears to be wholly undisturbed, gradually grow- 
ing thicker from Haydenville to the east, and from Straitsville growing 
thinner and moj;e melting to the north, the changes being all gradual, 
and the result of conditions controlling the original deposition of the 
coal. Along the Snow Fork there is considerable evidence of ancient 
erosion, the shales having been. removed, and a sandstone roof covering 
the remaining coal. The coal is more reduced in thickness by this cause 
in the northern part of Ward township than elsewhere, but at none of 
the outcrops, where this erosion is shown, have drifts been carried into 
the hill far enough to determine the extent of the disturbance. At the 
Ogden Furnace, section 2, an opening is made under the sandstone, which 
in a short . distance rises above the coal, giving the latter a shale roof, 
unevenly bedded, and still showing the results of disturbance. The coal, 
which contained much sulphur under the sandstone, has greatly im- 
proved in character and increased in thickness, till the promise is good 
for a very valuable mine. In some places to the north of this, the coal 
is reduced to a few feet ; and in all places where this sandstone comes 
down upon the coal, there is a liability of the coal being suddenly so re- 
duced in thickness, as to be of little or no value. In all guch cases, en- 
tries should be driven into the undisturbed coal, or borings made in the 
hill to the horizon of the coal, and its thickness and quality determined 
before large expenditures are made by the owners of the mineral rights. 



HOCKING YALLEY. 695 

There is a large amount of good coal in this valley at such an elevation 
above drainage as to be mined with facility, entries on the west side run- 
ning up the dip ; but there are localities where the coal is of little value, 
and the extent of these can be determined only by explorations on the 
horizon of the coal. Westward and southward the shales appear in their 
normal position above the coal. In the neighborhood of Bessemer, the 
coal is six to ten feet thick, with shale above, and of good quality. In 
the north-west quarter of section 17, on middle branch of Snow Fork, 
the coal is five feet ten inches thick, of good quality ; but east of this an 
outcrop was observed, only one and a half feet thick, of sulphury coal, 
with heavy sand-rock above. Passing over the hills from this point 
toward Garbon Hill, the shales come in above the coal, which assumes 
its normal thickness and character. On the east part of fraction 32 an 
outcrop shows ten feet of coal, whose thickness below the upper parting 
is eight and a half feet. 

At a new entry driven near Carbon Hill, the following section is 
shown : 

FT. IN. 

Coal. -*.... 3 1 

Shale ... 2to3 

Coal..... — - 2 4£ 

Shale 1....... - J - 1 

Coal.-.-...-..... - . - ,... 1 10 

Showing an increased thickness of the middle bench, and a thinning 
down of the upper bench, compared with the Straitsville entries. The 
coal, in its characteristics, does not differ materially from that at Straits- 
ville. 

On approaching the Hocking River the coal becomes thinner, mainly 
by a reduction of the upper bench, the coal at W. B. Brooks's bank 
showing the following section : 

FT. IN. 

Coal.... 2 

Shale •-.. 3to4 

Coal...... : 2 4 

Shale 1 

Coal..... .. 1 7 

Total -. 6 4 

And at Peter Hayden's bank the following : 

FT. IN. 

Coal 2 4to5 

Shale "......... 3to4 

Coal .....* ,.. 2 5 

Shale L. lto2 

Coal .,.. 1 3 

Total 6 4to7 
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It is here called the " six and a half feet coal," and averages about that 
thickness, 

This diminution of thickness is local, and on the south side of the 
Hocking it increases to eight feet, but the thickening up in that direction, 
as well as in all the territory east from Moxahala to the Hocking, is due 
almost wholly to the increased dimensions of the middle and lower 
benches, as the sections given by Professor Andrews, and in this report, 
clearly show. 

Mr. Roy, the State Inspector of Mines, attributes the diminished thick- 
ness here to the splitting of the upper bench by a local submergence of 
the old coal marsh, which brought in a wedge-shaped deposit of mud, and 
has left a bed of shale twenty feet thick at Haydenville, ten feet at 
Brooks's mine, four feet at Longstreth's, thinning out and disappearing 
near Doanville, the growth of the coal vegetation being at this time un- 
interrupted in the rest of the marsh, and gradually spreading over this 
submerged position, leaving a thin bed of coal, which, in places, is 
twenty feet above the Great Vein, and in others constitutes a part of the 
upper bench. I am inclined to the opinion that his explanation is cor- 
rect, but that the greatest difference in the thickness of the coal is not 
to be attributed to this cause. The thickest coal is on a line running 
north and south through the western parts of Monroe and Trimble town- 
ships, and here the combined thickness of the two lower benches is, in 
places, nearly ten feet. This thickening of the lower benches indicates 
the deeper parts of the original coal marsh, which was comparatively 
shallow in Salt Creek and Ward townships, where the lower benches are 
thinner. 

In the eastern part of the coal basin, where the whole coal is the 
thickest, the upper bench is comparatively thin. It has its maximum 
thickness about Shawnee and Straitsville, and from thence down the 
Snow Fork to Doanville, and along this line the deposition of vegetable 
matter forming the upper bench continued, after it had ceased in other 
parts of the field. The local thickening of the upper bench is apparently 
due to this cause; the increased thickness of the two lower benches can 
not be so explained, but simply indicate the deeper parts of the old 
marsh. 

South of the Hocking the coal becomes thicker than at Nelsonville, the 
increase being in the lower benches, so that the conditions during the 
deposition were there similar to those in the west parts of Trimble and 
Monroe townships. 

On Meeker's Run, Section 16, York township, the coal shows the fol- 
lowing sections: 
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FT. IN. 

Upper bench - 2 2 

Middle bench . - - 3 8 

Lower bench - - 2 n 2 

Total ..... - - -- 8 

Coal of excellent quality. 

At John Collins's bank; Section 22, York township : 

FT. IN. 

Upper bench . . » - - - - 2 7 

Middle bench - . . . 3 6 

Lower bench _ . . „ „ 10 

Total .......... 6 11 

Showing a marked thinning out of the lower bench (and that at the 
commencement of the deposition this was near the western margin of the 
marsh), a slightly diminished thickness of the middle bench, and an in- 
creased thickness of upper bench. 

At the Laurel Hill mine, two and a half miles south-west of Nelson- 
ville, the coal is six feet thick in three benches. At Lick Run mine it 
is also six feet thick, of good quality, and presents its ordinary charac- 
teristics, but terminates abruptly at the west, the horizon of the coal 
jbeing occupied by a massive sandstone. On Section 8, Starr township, 
it is reported to be six feet thick. About eight miles south-west of Nelson- 
ville, near the south line of Starr township, five feet of the coal is exposed 
on the bank of a small stream. About four feet of this is good coal, with 
more sulphur than usual, and the upper bench quite shaly. 

At the mouth of Meeker's Run, Section 10, York township, the section 
of the coal is — 

FT. IN. 

Shale 6 

Coal.... r 1 6 

Shale 3to8 

Coal ... 3 

Shale „ 3to4 

Coal -. 1 10 

There is a good deal of controversy as to the identity of the coal 
mined at Carbondale, in the north-west corner of Waterloo township, but 
following down the valley from an outcrop near the south line of Starr, 
toward the coal road leading to Carbondale, the Great Vein coal is seen 
to pass below the surface, and another coal, fifty feet higher up, with a 
sand-rock a little above it, approaches the bottom of the valley. This 
sand-rock, and rude openings into the doal below, can be traced continu- 
ously around the hill to the east, and up the Coal Railroad to Carbondale, 
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making the identification of the coal above the last and that mined at 
Carbondale quite positive. So that if the coal which plunges beneath 
the valley west of Carbondale hill is the Great Vein, this coal is certainly 
about fifty feet below the Carbondale coal, and of this fact I have very 
little doubt. It is true that by the barometer it is only five feet above 
this last outcrop of the Great Vein to the west, but the average dip to 
the east fully accounts for this fact. This Carbondale coal is much split 
up, varies greatly in thickness, and is more melting and more sulphury 
than the average of the Great Vein. The following is a section of fche 
thickest part measured by me : 

FT. IN. 

Sandstone. 

Shale 1 to 4 

Coal ...i. ........:. ,. 8 

Shale .............. =..-„.,..... .. 4 to 6 

Coal .„...-.. 2 6 

Shale - lto2 

Coal 6 

Fire-clay. 

One mile below the mouth of Meeker's Run one exposure of the Great 
Vein made by a railroad cut shows that the sandstone has cut away the 
upper part of the coal. But in the greater part of York township there 
is a body of shale above the coal, and the latter often reaches a thickness 
of eight feet. South-easterly it gradually passes below the surface, and 
is reached only by shafting. 

The following sections illustrate the local peculiarities of this coal in 
different parts of the field when no part of the coal originally deposited 
has been removed by erosion : 

Maginnis's Bank, Gaver's Mill, Akron Iron Company, 

Straitsville. Salt Lick township. Monroe township. 

Shale. ISII3 Shale. ^BS! Shale. 

Coal, 8 in r 
Shale and pyrites, 

„ * * n j» „ . — M Coal, 3 ft. 11 in. 

Coal, 2 ft. 4 in. minimi ipiiihiiiii ■ 

— . — n ,.,,,...,,-] Olay parting, i in. 
Coal, 6 ft. 10 in. H Coal, 10 in. * ggn^ _ _.. . „ . 

Clay parting, 1 in. \^*wmM*m3 Shale, 2| m. 

Coal, 1 ft. 10| in. 

«,,,«+.. HBtHsf Coal, 5 ft. 10 in. 

Shale, 3£ to 4 in. 

Coal, 1 ft. 8 in. 

Shale, 2 to 3 in. semaaanKSM «l , * • 

ma. Shale, f in. 
J 'Coal. 4 in. 
Coal, 2 ft. Qg, Shale, f in. 

Coal, 2 ft. 9 in. 
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These three sections are nearly on a line commencing at Straitsville 
and bearing a little north of east. In the first the upper bench is six 
feet ten inches thick ; the combined thickness of the two lower benches, 
three feet eight inches. In the second the upper bench is reduced to 
three feet with a band of pyritiferous shale, and the lower benches to- 
gether measure two feet ten and one-half inches. In the third the upper 
bench is three feet eleven inches, the combined thickness of the ljwer 
benches being eight feet eleven inches. These and the other sections 
given demonstrate the truthfulness of the statement previously made, 
that the thinning down of the coal from the Straitsville region toward 
the Hocking Kiver is due to a loss of a part of the upper bench, and that 
the increased thickness in the valley of Sunday Creek and in the terri- 
tory north of the Hocking is due solely to the increased thickness of the 
lower benches, the thickest coal of all being, in fact, found where the 
upper bench is nearly three feet thinner than at Straitsville and 
Shawnee. This line of greater thickness of the lower benches passes 
southward from near Moxahala through Monroe, Trimble, and Dover 
townships, and after crossing the Hocking, extends westward into York 
township. This line indicates the center of the original basin unless, 
as is more probable, there were three such deep marshes, one in Monroe 
township, bounded on the north by an elevation where the coal is pant- 
ing, one south of this " want," extending through Trimble and Dover 
townships, and one in the territory north of Nelsonville. In the Straits- 
ville region the coal approaches the maximum thickness solely on 
account of the longer continued deposition after the submergence which 
deposited the shale, parting below the upper bench. 

When undisturbed, the changes in the thickness of the coal, especially 
of the lower benches, and in its character, are ordinarily very gradual, 
the maximum purity being generally coincident with the maximum 
thickness. The most important of these gradual changes in character 
are two. From Straitsville northward the coal becomes a little more 
melting until crossing the Hocking, when, with an increased thickness, 
it becomes somewhat more dry-burning. In the eastern part of the field 
it is more laminated, contains a greater number of thin bands of mineral 
charcoal, and will prove more open-burning. Careful trials show that a 
very large part of it will swell a very little in burning, and become 
slightly pasty on the outside, and that while a large part of it can be 
used successfully in a raw state in the smelting furnace, better results 
may be anticipated if a moderate admixture of coke is used. Where 
this is really needed, it is believed that the lower bench of this seam 
will make a coke which will answer the purpose. 



700 GEOLOGY OF OHIO. 

The shipments of coal from this region, so far as I can obtain the 
statistics, have been as follows since the opening of the Hocking Valley 
Eailroad : 

By railroad. By canal. Total exported. 

Tear. Tons. Tons. Tons. 

1869.. , . 53,644 Not reported. 53,644 

1870 . . . ... 193,581 Not reported. 193,581 

1871 213,767 3,905 217,672 

1872 ... 377,397 1,748 379,145 

1873 464,476 1,804 466,280 

1874 „. 341,458 3,287 344,745 

1875 496,614 2,517 499,131 

1876 ...... 782,283 

1877, to July 1 .......„.........'. 389,089 

Totals 2,140,737 13,261 2,154,198 

Hudson, Ohio, August 13, 1877. 
T. J. Janney, Auditor R. V. B. B. Co. : 

My Dear Sir : I had the pleasure of receiving from you some time ago a statement of 

shipments of coal over your main and branch roads up to and including the year 1875. 

Can you favor me with a supplemental statement of amount shipped in 1876, and six 

months of 1877 ? My report will go to press in a few days, and I would like to add these 

statistics. 

Very respectfully, 

M. C. Read. 

Columbus, Ohio, September 3, 1877. 
M. C. Bead, Esq. : 

Dear Sir : Below you will find number pounds of coal shipped from stations on the , 

C. and H. V. Railway during the year 1876 and the first six months of 1877 : 

Number pounds from Straitsville for 1876 700,234,270 

« " Gore " A... 1,560,000 

" " Haydenville " „ , 121,404,500 

" " Lick Run " 116,787,000 

" • " Oreville " 10,323,150 

" " Nelsonville " 554,798,300 

" " Floodwood " * 34,161,000 

" " Salina " 25,298,000 



Total for 1876 (pounds) P 1,564,566,220 



Number pounds shipped from Straitsville for first half of 1877 330,053,000 

" " " Gore " " 1,692,000 

" " " Haydenville " " ..... 100,932,500 

" " " . Lick Run " " 54,240,000 

" " " Nelsonville " " 257,734,000 

" " " Floodwood " " 18,916,000 

" " " Salina " " 14,612,000 



Total for first half of 1877 (pounds)....-. - 778,197,500 * 



Yours, etc., 

T. J. Janney, Auditor C. and H. V. By, 
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The following tables of analyses of this coal from localities in this 
neighborhood will suffice to show its chemical characteristics : 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


Specific gravity . . „ 


1.259 


1.285 


1.272 


1.284 


1.271 


1.258 


1.340 


Water _ „ 


6.80 
33.27 
57.46 

2.47 


6.20 
31.30 
59.80 

2.70 


6.65 
33.05 
58.40 

1.90 


5.00 
32.80 
53.15 

9.05 


6.45 
32.74 
58.56 

2.25 


5.30 
30.12 
63.49 

1.09 


5.45 


Volatile matter 

Fixed carbon . _ 


29.88 
55.31 


Ash... 


9.36 






Sulphur 


0.74 
Dull white 
Compact 


0.96 
Reddish 
Pulv'rnt 


0.41 
White.. 
PulVrnt 


0.94 
YePsh gr'y 
Pulver'ent 


1.19 
Grayish. 
Pulv'rnt 


0.64 
White.. 
Pulv'rnt 


1.63 


Color of ash -. 


Reddish 


Nature of coke »-. 


Pulv'rnt 





8. 


9. 


10. 


11. 


12. 


13. 


Specific gravity 


1.278 


1.290 


1.257 


1.284 


1.287 


1.274 


Water ................ 


7.15 
35.28 
55.16 

2.41 


6.80 
36.16 
54.99 

2.05 


5.85 
37.10 
55.12 

1.93 


6.15 
33.22 
55.75 

4.88 


5.80 
35-42 
51.15 

7.63 


3.05 


Volatile mattter 

Fixed carbon ...... 


38.39 
47.51 


Ash 


11.05 






Sulphur .... .... 


1.35 
0.81 
1.31 
Fawn . . .- 
Compact. 


1.07 
0.79 
1.30 

Fawn . . . 

Compact 


1.42 
0.51 
0.85 

Fawn ... 

Compact 


1.88 
1.00 
1.56 

Gray 

Compact 


1.01 
0.50 
0.81 

Cream . . . 

Very com' t 


4.04 


Sulphur left in coke... 

S. per cent, in coke 

Color of ash ... .... 


2.02 
3.35 

Gray 

Verycom't 


Nature of coke 



Nos. 1 to 4, Brooks mine, Nelson ville. 

No. 1, average sample; No. 2, lower bench; No. 3, middle bench; No. 4, upper bench. 

Nos. 5 to 7, Hay den's mine, Hay den ville. 

No. 5, lower bench ; No. 6, middle bench ; No. 7, upper bench. 

Nos. 8 to 13, from Section 24, Ward township, " Lost Run" specimens taken at regular 
intervals from the bottom to the top of the seam, Nos. 8 to 11 representing the lower 
eight feet. 

Prof. Wormley has made ultimate analyses of a few of the coals of this 
and other States. Of these- 1 select for comparison the following : 



l. 



3. 



4. 



5. 



Carbon 

Hydrogen 

Nitrogen 

Sulphur 

Oxygen 

Ash 

Total 

Moisture 

Composed of hydrogen 
" oxygen .. 



75.00 
5.80 
1.51 
0.64 

15.96 
1.09 



73.80 
5.79 
1.52 
0.41 

16.58 
1.90 



100. 



100. 



5.30 
0.59 
4.71 



6.65 
0.74 
5.91 



71.48 
5.47 
1.26 
0.57 

16.07 
5.15 



81.27 
5.66 
1.66 
0.98 
7.08 
3.35 



78.99 
5.92 
1.58 
0.56 

11.50 
1.45 



100. 



100. 



100. 



7.20 
0.80 
6.40 



0.90 
0.10 
0.80 



2.47 
0.27 
2.20 
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No. 1. middle layer, Hay den's coal. 

No.. 2, middle layer, Brooks' coal. 

No. 3, New Straitsville, lower part of upper layer. 

No. 4, Youghiogheny, Pa., coal. 

No. 5. Briar Hill, Youngstown, Ohio. 

The composition of the ash of two specimens of the Great Vein coal 
has been determined by Prof. Wormley, which is shown in the following 
table with that of one specimen of the Youghiogheny coal : 



3. 



Silicic acid 

Iron sesquioxide.- 

Alumina - 

Lime ..-- 

Magnesia 

Potash and soda . - 
Phosphoric acid - - 
Sulphuric acid 
Sulphur combined 
Chlorine -..„ 

Total 



58.75 


55.10 


49.10 


2.09 


13.33 


3.68 


35.30 


27.10 


38.60 


1.20 


1.85 


4.53 


0.68 


0.27' 


0.16 


1.08 


1.00 


1.10 


0.13 


0.41 


2.23 


0.24 


0.58 


0.07 


0.41 


0.22 


0.14 


Trace. 


Trace. 


Trace. 



99.88 



98.86 



99.61 



No. 1, New Straitsville coal, lower part of upper layer. 
No. 2. New Straitsville coal, upper part of upper layer. 
No. 3, Youghiogheny, Pa,, coal. 

It will be noticed that the amount of sulphur remaining in the ash is 
somewhat larger in the Straitsville specimens; while the phosphoric 
acid is in one about one-twentieth and in the other about one-fifth that 
of the Youghiogheny coal. The amount of iron in specimen No. 2 is 
somewhat remarkable, amounting to 13^ per cent, of the ash and 1.06 
per cent, of the coal. 

The change in chemical composition of the coal from that at Shawnee 
and Straitsville is very slight ; and this would everywhere be regarded 
as among the best of bituminous coals. 

The levels carried to different outcrops of this coal by Messrs Jennings 
and Riley, Civil Engineers, enable us to determine approximately the * 
direction and rate of the dip of the Great Vein : 

1. From Section 1, Green township, to Section 8, Trimble township (Ewing), distance 
11 miles, the dip is east 302 feet ; dip per mile, 27.45 feet. 

2. From McCuneville to Ewing, 14 miles, the dip to the south-east is 330 feet ; dip 
per mile, 23 57 feet. 

3. From Old Straitsville to Ewing, 12 miles, the dip is south-east 305 feet; dip per 
mile, 25.42 feet. 

4. From Carbon Hill to Ewing, 8.75 miles, the dip is 219 feet ; dip per mile, 28.03 feet. 
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5* From Snow Fork, Section 31, Trimble to Ewing, 4.25 miles, the dip is 107 feet ; dip 
per mile, 24.93 feet. 

6. From Section 7, Ward township, to Snow Fork. 1.77 miles, the dip is 45 feet ; dip 
per mile, 25.42 feet. 

7. From Section 19, Ward, to Section 7, Ward, 2 miles, the dip is 46 feet ; dip per 
mile, 23 feet. / 

8. From Section 1, Green, to Section 19, Ward, 3 miles, the dip is 104 feet; dip per 
mile, 34.66 feet. 

Nos. 1, 5, 6, 7, and 8 are on the same parallel, No. 1 being the entire 
distance, of which 5, 6, 7, and 8 are parts showing the moderately undu- 
lating horizon of the coal. 

To determine the line of strike, I select distant points where the coal 
is found at the same elevation. In Section 17, Ward township, the coal 
is 167 feet above the lake ; at Ferrara, north lin£ of Section 22, Monroe 
township, it is at the same level. -The bearing is north 33° east, which 
is the line of strike, and the line of greatest dip is south 57° east. 

In the north part of Section 19, Ward township, the coal is 231 feet 
above the lake, and near the centre of Section 32, Pleasant township, it 
is at the same level. The bearing and line of strike is north 26° east, 
distance 13J miles. The line of dip is south 64° east. Near the centre 
of Section 32, Ward township, it is 270 feet above the lake, and in the 
south-west part of Section 24, Pleasant township, it is at the same level, 
distance 14J miles. The bearing and line of strike is north 22° east ; 
line of dip south 68° east. 

, It will be noticed that to the eastward the line of strike makes a 
greater angle with the meridian than at the west. 

In Section 21, Salt Lick, the coal is 289 feet above the lake, and in Sec- 
tion 6, Trimble township, 76 feet; the distance is 8£ miles, and sub- 
stantially on the line ; dip per mile, 25.05 feet. 

These observations indicate that the average dip is about 25 feet per 
mile, and that the line of greatest dip generally varies from south 68° 
east to south 57° east. 

Mr. Nichols's section, from Haydenville to Section 2, Trimble, is 12 6-10 
miles ; dip, BOO feet ; dip per mile, 24.38 feet. His section, from south 
part of Dover to Moxahala, is 18.86 miles; dip to the north, 218 feet; 
dip per mile, 11^ feet. Had he made the northern terminus of this sec- 
tion at Marshallville, a little less than eleven miles, the dip would have 
been south about 19 feet per mile. With these irregularities and undu- 
lations, which are admirably illustrated by Mr. Nichols's charts, and 
which effect the strata at different horizons very differently, so that they 
are constantly approaching or receding from each other, it is evident 
that both the direction and the amount of the dip are factors which are 
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constantly varying, and can be determined only by careful observation 
in each locality ; and that any general statements that suggest the in- 
ference that there is a uniform dip in any particular direction, are cal- 
culated to mislead. In the mine at Haydenville, where now worked, the 
dip is one foot in thirty- five, or over 150 feet per mile : and observation 
shows that the local dip may be in any direction, and that it constantly 
varies in amount within very wide limits. Observations and calcula- 
tions made on widely separated data at different points will show the 
general dip of the rock strata. After all, these irregularities and undu- 
lations are eliminated or disregarded, but they are calculated to mislead 
the practical miners, unless supplemented by minute and detailed work 
in each locality, requiring more work than can ordinarily be given to a 
State survey. 

The relation of the seam to the other mineral deposits is illustrated in 
the section here given : 



HOCKING YALLEY. 

Section of Eock about Nelson ville. 
Vertical scale, 1 inch to 52 feet. 
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Ferruginous shale. 

Iron ore and limestone fossils. 



Ferruginous shale and sand rock. 

Black limestone. 

Ferruginous shales. 
Iron ore. 

Sandstone and shale. 

Iron ore and coal (Iron Point oie.) 

Shale. 

Coal No. 7 (Bayley'sRun.) 
Shale. 

Limestone — ore above 
Shale and sand-rock. 



Calcareous ore. 

Shale. 

Coal No. 6«. 

Shales. 



Great Vein coal, with iron ore above an I below. 

Shale. 

Coal No. 5; fire-clay in places; shale. 
Iron ore (** Baird's ore.") 

Shales and sandstone. 

Iron ore— blue carbonate. 
Shale. 

Heavy tire- clay. 
Shale and sandstone. 



"Drift ore*' (Haydenville.) 

Coal. 

Shale and sandstone. 

Blue calcareous ore. 

Sandstone and slate to bottom of exposure. 
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More difficulty has been experienced in harmonizing the observations 
of different localities in this than in other parts of the field, and the at- 
tempt to make a general section, of necessity, results in one that is only 
approximately correct for any special locality. In places many of the 
minerals designated will be wanting, and the associated rock strata will 
vary both in thickness and character. 

Of the coals below the Great Vein, of which indications of four have 
been observed, no one is known to be of workable thickness. That di- 
rectly below the " Drift ore," at Haydenville, was cut by the tunnel on 
the coal railroad, and showed twenty-two inches of coal. Coal No. 6 a, 
according to levels made by Mr. Hayderi's engineer, is here thirty-six feet 
above the Great Vein,* and shows from twelve to thirty inches of shaly 
coal. On George W. GilPs land, on Meeker's Run, south of Nelsonville, 
it is twenty-eight feet above thp Great Vein, is three and one-half feet 
thick, and, so far as opened, appears to be of good quality. 

The Bayley's Run coal is here seventy-five to eighty feet above the 
Great Vein, four to five feet thick, a hard, bright, compact, melting coal, 
sKowing little sulphur, and gives promise of furnishing a good coke. 
It is mined some frVe miles south ' and south-west of the mouth of 
Meeker's Run, and is reported as reaching a thickness of six feet. There 
is evidently a large area in this neighborhood, where it is undeveloped ; 
and if, as its appearance indicates, it is sufficiently free from sulphur to 
make a good coke, its value can be hardly overestimated, supplementing 
as it does the other iron-making products, and there being no other mate- 
rial wanting for the cheap production of good iron. On the Cawthorne 
property, on $now Fork, Ward township, this coal is reported to be three 
feet thick, and No. 6a is exposed from twenty-five to thirty feet above the 
Great Vein, where it is four feet thick. In the hills between Nelsonville 
and Straitsville, the outcrops of both of these coals may be seen, but no 
openings into them have been made. Search should be made for these 
upper* coals on all the hills which reach their horizon; and wherever 
they are of workable thickness, they should be mined before or simulta- 
neously with the mining of the Great Vein. It should be esteemed a 
crime to destroy the value of these upper coal3 by the too hasty mining 
of that below ; and it is to be hoped that so much better results will be 
obtained in iron-making, by mingling the fuel obtained from the differ- 
ent horizons, that there will be no temptation to commit this error. 

* This interval is doubtless correctly given, and the coal which Mr. Koy traces to this 
point as an offshoot of the Great Vein, should not he confounded with it. The latter is 
No. Ga, and its horizon can be traced throughout nearly all this territory. 
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IRON ORES. 

The lowest iron ore of the series is on the horizon of the massive cal- 
careous ore found north of old Straitsville, on the level of Monday Creek. 
Its outcrop may be traced near the base of the hills in the neighborhood 
of Haydenville, with a fire-clay and faint traces of coal smut below it. 
It is the horizon of Coal No. 3, which is ordinarily capped with a blue, 
cherty limestone, frequently ferriferous. Here it shows a thick band of 
blue, calcareous ore, not thick enough to be mined by drifting, or to war- 
rant much stripping, but sufficient to justify further explorations on this 
level. 

The ore above I have called the Haydenville drift ore, as it was exten- 
sively mined by drifting some sixteen years ago, for use in the old 
Hocking furnace at that place. It was reported to be a solid block-ore, 
ten inches thick. From the specimens seen, I should call it a brown ox- 
ide, of good quality. 

The third ore I have seen opened only on the hill directly above the 
last. It is there fifty feet above the drift ore, and fifteen feet above a 
thick bed of fire-clay, which is mined for the Columbus potteries. The 
ore is from two to three feet thick, a blue, silicious carbonate, changed 
upon the outside of the layers to a yellow sesquioxide. It is not as rich 
as some of the other ores, but may prove of sufficient value to be profit- 
ably worked. 

The fourth ore from the bottom is the equivalent of the " Baird ore," 
which is ordinarily just below the fire-clay of Coal No. 5, often resting 
on a drab, cherty limestone. This horizon carries two ores, only one of 
which I have found largely developed in the same locality, one directly 
above the coal, one below the fire-clay. And in all cases where there is a 
considerable body of the ore the coal is reduced to a mere carbonaceous 
shale. The thick bed of fire-clay is a characteristic indication of this 
horizon. On Mr. Peter •Hayden's property, near Haydenville, this ore is 
from eighteen inches to two feet thick, and of good quality. On 
the Brooks property, section 29, Ward township, it is a good gra}' ore, 
and its presence is indicated in all the western part of this territory 
where the horizon of No. 5 is above drainage, and ranges from about 
twenty five to thirty-five feet below the Great Vein. On Charles Robbins's 
land, south of Nelsonville, it is thirty feet below the Great Vein, is two 
and a half feet thick, a very rich brown oxide, changed on the outcrop to 
a soft yellow sesquioxide, of great excellence. On Lost Run of Monday 
Creek, in the roof of Coal No. 5, there is a silicious ore, much like the 
"Baird ore," two to two and a half feet thick, which is also found on 
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Sugar Run. This horizon will evidently furnish a very large amount of 
excellent ore. 

The shales between No. 5 and the Great Vein may here, as at Straits- 
ville and Shawnee, be regarded as ferriferous, carrying ores in places at 
nearly all elevations. On Meeker's Run these ores are very conspicuous, 
consisting of flat layers of very hard, compact blue carbonate, of good 
quality, so abundant that their fragments constitute a large part of the 
rock debris in the beds of the streams, from which many hundred tons 
could be gathered up. On the Brooks property, section 19, it is a com- 
pact blue carbonate, weathering to a brown oxide, and presenting an ex- 
cellent appearance. A similar ore is also found in the shales directly 
above the Great Vein. No explorations have been made for either of 
them, so far as I have observed, but there are indications of a large 
amount of the ore, especially in the shales below the coal. 

On Charles Robbing's land, section 23, York township, fifteen to 
twenty feet above the Great Vein, an opening is made into a bed of dark 
calcareous ore of good quality, in compact nodules, filling a space of four 
feet. This is just below Coal No. 6a, and as far as opened shows a nearly 
solid mass of ore. , 

On George W. Gill's land, section 16, York township, sixty feet above 
the Great Vein, is an outcrop, three feet thick, of compact non-fossilifer- 
ous drab limestone, which, on section 23, is seen forty feeti above the 
coal. 

On section 23, at about seventy feet above the Great Vein, is a) compact 
blue carbonate, so far as opened, fifteen inches thick, and on section six- 
teen appears to be still thicker; the upper part only is exposed showing 
a rich, well-oxydized ore in large nodules, giving promise of a stratum 
two feet or more in thickness. This is the limestone ore of Shawnee, 
and the proper place of the limestone is just below it. On the Brooks 
property the upper part of the ore is a compact blue carbonate, and the 
lower part a calcareous ore. At Haydenville it is of a similar character 
and two feet thick. On the Akron Iron Company's property, near 
Bessemer, an opening had been made in the ore at the time of my visit, 
which exposed from six to ten inches of this ore — a mixture of red and 
yellow sesquioxide of good quality— the whole thickness of the stratum 
not determined, and the limestone below not uncovered. At the town 
site of Orbiston, on the Ogden Furnace property, four inches of good 
gray calcareous ore is uncovered, resting on eighteen inches of compact 
non-fossiliferous limestone, the roof rock not being reached. The nom- 
inal thickness of the limestone which is exposed at various places is here 
two feet. Near Haydenvilie it reaches a thickness of five feet. This is 
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a very important horizon, carrying large quantities of excellent ore, the 
limestone being also ferriferous, making a desirable flux, and appearing 
to be quite persistent. It often seems to be wanting on its proper hori- 
zon, as it and most of the limestones here are quite soluble, and, at the 
outcrops, have often been dissolved out. 

The Bessemer or Buchtel ore has a fine development on the Ogden 
Furnace property, showing in one place eighteen and in another thirty 
inches of ore of a great excellence. It is remarkably free from earthy 
matter, contains a large percentage of sesquioxide, and, according to an 
analysis made for the company in Detroit, the unroasted ore yields fifty 
per cent, of metallic iron. It extends through the hills to Bessemer and 
westward to Haydenville, where it ranges in thickness from two feet six 
inches to four feet six inches, according to reported measurements, which 
seem to be reliable. It is there, as well as on the Ogden Furnace prop- 
erty, ninety feet above the Great Vein. 

On the Akron Iron Company's property (Bessemer) a drift has been 
carried into the hill far enough to disclose the full body of an ore which 
fills a space of six feet three inches, and at the face of the entry is 
equivalent to about five feet of solid ore. It is in large nodules bedded 
in clay, containing both calcareous and silicious matter, wasting more 
in roasting than the Iron Point ore, but leaving a rich, good-looking ore 
when calcined. Experimental drifts have been made at various places 
which indicate that a thick stratum of this ore extends through the 
whole hill. It is regarded here as the equivalent of the Shawnee ore, 
but it is apparently on a lower horizon and below the Bayley's Run coal. 

Just before the great depression in the iron industries the Akron Iron 
Company erected at Akron, in Summit county, a fine furnace in close 
proximity to their rolling-mill, and purchased coal lands in this field 
with the intention of shipping coal, ore, and limestone to Akron for the 
pmelting of pig-iron. This was to be prepared in their rolling-mill for 
their extensive manufactories of mowers and reapers at Akron and Can- 
ton, the stock in the different companies being owned largely by the 
same persons. Compelled to put their furnace out of blast soon after its 
erection, they have now purchased valuable lands at Bessemer, and are 
engaged in removing and re-erecting their furnace at that place, where, 
in # place of the long transportation by railroads of all the raw material, 
which they originally contemplated, tramways from the drifts carried 
into this coal, ore, and limestone can be connected directly with the fur- 
nace, and all the raw material delivered at the stack without rehandling. 
The removal of the rolling-mill to this property will naturally follow 
ihe successful smelting of their iron ore, and it is quite probable that 



710 GEOLOGY OF OHIO. 

their mower and reaper manufacture will ultimately be transferred to 
the same locality. 

It seems evident that a new era in manufacturing has already com- 
menced, one of those revolutions in the productive industries of the 
county~which the rapid development of our resources produces, resulting 
in losses in one locality and yet gains in others. Our railroads, by fur- 
nishing cheap fuel to the large cities where capital had accumulated, 
stimulated its employment in manufacturing, and built up industries 
that brought large returns both to capital and labor. The demand is 
now for still cheaper fuel, and the tendency is too strong to be overcome 
to locate manufacturing establishments where the combined cost of the 
raw material and the coal is the least. In the establishments for the 
manufacture and working of iron the law of natural selection and sur- 
vival of the fittest will rule, and those who refuse to remove their works 
from the less to the more favored localities will have such a disadvan- 
tage in the struggle for existence that they can not long survive. Iron 
can not be made at from $18 to $20 per ton and compete with that which 
costs from $10 to $13 only, nor will the pig-metal be transformed into 
bars, castings, bolts, nails, etc., in the cities, with coal costing $3 to $4 
per ton, when at the places where it is produced the fuel will cost only 
fifty to seventy-five cents per ton. The removal of the Newark and the 
Akron Iron Company's furnaces to this field, and the construction of 
new furnaces by those who have furnaces idle in other places, are illus- 
trative of this new era in iron-making, and are examples which will be 
largely followed by others. 

Near Carbon Hill the Iron Point ore has recently been thoroughly 
opened, and the thickness is reported to be seven feet. This is to be in- 
terpreted as meaning that the nodules extend through a vertical height 
of seven feet. 

There is some difficulty in locating this ore on the north side of the 
Hocking River. Beds of ore are opened which resemble it, but they are 
from one hundred and twenty to one hundred and forty feet above the 
Great Vein, and it is my belief that this ore is to be sought for there at 
an elevation of from ninety to one hundred feet above that coal. At 
one hundred and twenty feet I found an outcrop of good ore which had 
not been explored, and it is possible that this is here the horizon of the 
Iron Point ore. At one hundred and forty feet above the coal there is a 
rich brown oxide measuring fifteen inches, and at an elevation of two 
hundred and thirty feet a very rich soft sesquioxide with limestone 
shells, the thickness of which has not been determined. The interval 
between these last two ores is mainly composed of soft ferruginous shales 
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on the surface of which small fragments of rich ore are abundant, indi- 
cating that thorough exploration will be rewarded by the discovery of 
irnportant ore deposits. Mr. Brooks reports a valuable ore on Section 19, 
Ward township, at from one hundred and seventy-five to two hundred 
feet above the Great Vein, and one on Section 29, York township, at an 
elevation of from one hundred and forty to one hundred and fifty feet 
above the Great Vein. The last is doubtless the same ore as the brown 
oxide mentioned above, the other an ore in the ferruginous shales below 
the upper ore of the section: 

On Section 16, Ward township, an ore is reported about one hundred 
and eighty feet above the Great Vein, three to four feet thick, in large 
bowlders, on the outside a rich sesquioxide. New deposits and new 
openings are reported so often that it is impossible to personally inspect 
them all without delaying indefinitely the publication of this report. 

The following analyses of the ores of this part of the field have been 
made for this report by Spencer B. Newberry, of Cleveland. Other 
analyses have been promised by the owners of different mining proper- 
ties, and it was hoped that they would be obtained in time for insertion 
here : 



5. 



Silica 

Sulphur 

Protoxide of iron . . . 
Sesquioxide of iron 

Alumina 

Oxide of manganese 

Lime 

Magnesia 

Phosphorus 

Water 

Carbonic acid 

Totals .. r .~- ; 

Metallic iron , 



39.31 
0.22 

14.60 

25.50 
0.23 
1.64 
3.50 
h 80 
12 
55 

13.05 



35.71 
0.36 



44.83 

2.58 
2.82 
2.83 
1.26 
0.20 
8.10 
0.60 



8.22 

0.21 

34.63 

18 58 

1.94 

2.81 

4.45 

1.42 

0.19 

2.35 

25.45 



53 62 
0.09 



27.20 
2.65 
1.72 
8 48 
1.87 
0.30 
2.45 
2.24 



9.39 

0.05 

28.86 

21.20 

2 45 

2.19 

6.53 

3.11 

0.12 

1.45 

25.05 



8.70 
0.16 



47.20 

1.25 

11.32 

12.69 
2 98 
0.96 
8.25 
7.35 



10.10 
0.06 

27.70 

18.48 
5.28 
2 01 
6 46 
2.91 
0.10 
1.30 

25.20 



100.52 



99.29 



100.25 



100.52 



99.40 



100.86 



99.75 



30.17 



31.38 



39.93 



19.04 



37;29 



33.04 



34.48 



No. 1, Baird ore, Section 29, York township. 

No. 2, Baird ore, Section 29, York township, oxydized. 

No. 3, Limestone ore, Section 19, Ward township. 

No. 4, Limestone ore, Section 19, Ward township, outcrop. 

No. 5, below Great Yein, Section 19, Ward township. 

No. 6, Orbiston, oxydized. 

No. 7, below Great Vein, Section 29, York township. 



LIMESTONES. 



The limestones of this field have been only incidentally mentioned in 
the preceding pages, because a few lines of description will suffice for the 
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whole. For iron making the supply is abundant, and it is found in so 
many different horizons that it will be difficult to find property on which 
there is not a full supply. 

On the west, where the ravines cut the base of the Goal Measures, the 
Maxville limestone is accessible^ which, at Webb's Station and Maxville, 
is eleven feet thick. 

About one hundred and fifty feet below the Great Vein is the Blue 
limestone, sometimes cherty, but often of good quality, reaching a thick- 
ness of two and three feet. It is exposed at Shawnee, Straitsville, and in 
the valleys to the west and south. 

Associated with the Baird ore, on the horizon of Goal No. 5, is a limestone 
which in other parts of the State sometimes reaches a thickness of six 
and ten feet, but seems generally thin in this field. It will probably be 
found herein places worth quarrying. 

At about forty and seventy feet above the Great Vein are limestones 
in places five feet thick, frequently ferruginous, and carrying valuable 
ores. That at seventy feet is the limestone used as a flux in the furnaces 
at Shawnee, and is rarely wanting in any part of the field. 

The Cambridge limestone is about one hundred and seventy feet above 
the Great Vein, from two to three feet thick, and of good quality. v 

The Ames limestone, two hundred and seventy to two hundred and* 
eighty feet above the Great Vein, is two to three feet thick, and in places 
in Trimble township, Athens county, is reported by Professor Weethee 
as fifteen feet thick. Both of these limestones are very persistent, and 
each will doubtless make a good flux. In the eastern part of Trimble 
the limestones of the Pittsburgh coal are regularly developed, and are of 
good quality. Besides these there is a black limestone three feet thick, 
seen near Ewing, thirty-seven feet above the Bayley's Run coal, bowlders 
of which, fallen down from their proper horizon, are often seen through- 
out the whole territory. There is no doubt that the supply of limestone is 
ample for all the wants of the smelting furnaces. 

The following table shows the composition of the limestones which 
have been analyzed : 

No. 1, Shawnee limestone, by S. B. Newberry : 

Silica , 9.91 

Lime . 31.19 

Magnesia , 12.50 

Alumina and protoxide of iron .. , 3.57 

Oxide of manganese 2.76 

Sulphur .. 0.28 

Phosphorus 0.05 

Carbonic acid „ 39.35 

Water ,...,, 0.65 
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No. 2, Shawnee limestone, by Gregory. 

No. 3, top layer Cambridge limestone, Moxahala, by Gregory. 
No. 4, bottom layer Cambridge limestone, Moxahala, by Gregory. 
No. 5, bottom layer Cambridge limestone, Moxahala, by Gregory. 



Silica 

Oxide of iron *„.. 

Carbonate of iron 

Alumina and phosphoric acid. 

Carbonate of manganese % 

Oxide of manganese •' 

Carbonate of magnesia 

Carbonate of lime 

Water andiron 

Metallic iron 



2. 



19.31 



5.42 
3.03 
0.44 



6.161 

62.38 
3.23 



8.75 
7.52 



1.8 



0,44 

0.65 

80.76 



4.79 



7,37 



3.31 
0.30 
0.45 



68 

86.86 



10.57 



20.45 
0.51 



3.40 

0.11 

65.06 



FIRE-CLAY. 

Fire-clays of the ordinary character of the Coal Measure clays are 
abundant everywhere, forming the bed of the coals and of many of the 
ores. A specimen of excellent non-plastic fire-clay, similar to that at 
Mineral Point, Tuscarawas county, has been shown me, as obtained in 
the north-east part of Ward township, below the Great Vein. I was not 
able to find the locality. 

But a non-plastic clay of good quality is mined at Logan, and used 
extensively in the manufacture of fire brick by the Wassail Fire Clay 
Company, of Columbus. It is three feet thick, and is much like the 
Mineral Point Clay. 

BUILDING STONE. 

None of the massive sandstones seem to be persistent over the whole 
field. That above No. 6, the Mahoning, is the most so, and in places is 
a fine quarry rock. It is often loosely cemented, and decomposes on ex- 
posure into sand. In many places, however, it affords good building 
stone. And on almost every hill-side, some where in the exposed section, 
strong tind durable building stone crops out. 

SALT. 

A large number of wells have been bored for salt in the valley of Sun- 
day Creek and other parts of this field, and a strong brine uniformly 
obtained at a depth of from four hundred and fifty to five hundred feet 
below the Great Vein Coal. The construction of canals and railroads 
compelled the abandonment of all works at a distance from these means 
of communication. The brine is evidently on the same horizon as- that 
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obtained in boring for oil in Coshocton and Knox counties, where the 
position of the salt bearing rocks is very accurately determined, their 
base resting upon the chocolate shales which I regard as the bottom of 
the Waverly. Salt is now successfully manufactured at Salina on the 
Hocking Canal, and at McCuneville on the Shawnee branch of the< 
Baltimore and Ohio Railroad, ai both places the coal being mined for the 
evaporation of the salt. The waste slack coal should be used for this 
purpose. It affords a power costing practically nothing with which to 
drill the wells, pump the brine and concentrate it ; and when it is thus 
utilized, the cost of manufacture will be redueecKo a minimum, and the 
production limited only by the amount of consumption within the terri- 
tory to which it can be carried by the ordinary channels of communica- 
tion. 

GENERAL CONSIDERATIONS. 

The larger tributaries of Sunday Creek, Snow Fork, and Monday Creek, 
are prominent streams affording a never failing supply of water for the 
use of smelting furnaces. 

The Hocking Valley Railroad follows the Hocking River through the 
southern part of this territory, with a, branch from Logan to Straitsville, 
and is in the control of men who will carry branches into all the villages 
occupied by mining or manufacturing establishments. Arrangements 
are already made for branches up the Sunday Creek and Snow Fork, and 
it is also proposed to construct another up the valley of Monday Creek. 
'The Baltimore and Ohio Railroad Company has a branch from Newark 
to Shawnee, which it is proposed to continue further into the field. The 
Atlantic and Lake Erie road is projected from Pomeroy to Toledo, passing 
through the valley of Sunday Creek, on which much work is already 
done, and the road opened for business from New Lexington on the Mus- 
kingum Valley road to Moxahala, The Cleveland, Mt. Vernon and 
Columbus Railroad Company have made good progress toward the ex- 
tension of their road from the south part of Holmes through Coshocton 
to connect with the Muskingum Valley road, and by a branch from the 
latter at Cluny Station, to extend it into the center of this coal field. 
These roads and their branches will bring all this territory into ready 
connection with all the great lines of railroads in the State. 

All these advantages, coupled with the fact that these lands are in the 
center of a rich and populous agricultural territory, render the future 
prosperity of this region a certainty. There is no place in the United 
States, and probably not in any other country, where iron can be manu- 
factured more cheaply than here, and very few where the manufactured 
products of the iron can be more cheaply distributed to the points of con- 
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sumption. In addition to the four furnaces already in blast, which have 
been previously described, arrangements are already made for two more 
at Shawnee. One, the Vilas Furnace, between Shawnee and Iron Point, 
and one two miles north of Gore Station ; the* Ogden Furnace, at Orbis- 
ton, on Snow Fork; the Akron Iron Company's Furnace, at Bessemer; 
another by a Cleveland company, at Bessemer; Moss and Marshall's Fur- 
nace, at Straitsville, and the Moxahala Iron Company'* Furnace, at Mox- 
ahala, while negotiations are pending for the purchase of several other 
sites. This active work in furnace building by experienced iron men, 
while a majority of the furnaces in all old iron districts are out of blast, % 
is a happy augury of the future. Under the stimulus of the large profits 
of iron-making a few years ago, many furnaces were built at business 
centers, where capital had accumulated, and which were compelled to 
suspend operations as soon as the price of iron materially declined. It 
is evident that many of these will never be again put in blast, and iron 
will hereafter be manufactured on so small a margin that the cost of the 
transportation of the raw material must be made as small as possible. 
But competition can not close a furnace intelligently and economically 
managed, situated on property containing all the raw material necessary 
for the production of the iron, and of easy access to the points of con- 
sumption. If a mixture of Lake Superior ore shall be required, the 
amount needed will be small, and the competition for this freight on the 
coal flats returning from the Lake ports will make the expense small. 
But with the great variety of ores in this field it is probable that all' 
grades of iron can be produced by a proper mixture. The Iron Point 
ore, which is the " Great Seam " of the whole region, produces, when 
used, alone, an iron very similar to the Scotch pig. This is at the present 
writing quoted in the New York market at from $24.25 to $27.25 per 
ton, and is often the only foreign iron now quoted. It may be confidently 
anticipated that a bran$of iron made from this ore* at a cost of from $10 
to $12 per ton, will soon be placed on the market in such abundance and 
of such a character as to entirely prevent the importation of this Scotch 
Pig- 
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REPORT ON THE GEOLOGY OP JEFFERSON COUNTY. 



BY J. S. NEWBERRY. 



SUEFACE FEATURES. 



Jefferson county lies altogether outside of the Drift area, and its super- 
ficial deposits are therefore only such as are derived from the decomposi- 
tion of the underlying rocks. These are shales, sandstones, limestoneis, ? 
beds of coal, fire-clay, and iron ore — the usual components of the Coal 
Measures — and these when disintegrated have produced a soil which is 
somewhat varied locally, but is generally light and loamy and well 
adapted to the cultivation of corn and the small grains. Here, as in 
many other of the counties lying within the coal field and beyond the 
influence of the Drift, the great irregularities of the surface have pro- 
duced comparatively little effect u,-.nn the fertility of the soil, the hills, 
even though high and bold, being successfully cultivated to their sum- 
mits ; and the narrow alluvial bottoms yielding scarcely better crops of 
corn. 

Before the advent of the whites all portions of Jefferson county were 
covered with a dense forest. This consisted of 'a mixed growth of tim- 
ber, although oak was the predominant variety. In the lower grounds' 
hickory, ash/black walnut, butternut, and maple prevailecf, "while syca- 
mores and white maples bordered the streams. l 

The topography of Jefferson county is very greatly diversified. On the 
east it is bordered by the Ohio, which flows from four hundred to five 
hundred feet below the tops of the hills which border it, and from six 
hundred to seven hundred feet below the highlands of the interior of the 
county. A convenient base line for measuring altitudes in the county 
is the River Division of the Cleveland and Pittsburgh Railroad, which 
follows the course of the Ohio, generally from forty to fifty feet above 
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low-water mark. The elevations of trie different stations of the railroad 
above Lake Erie and the ocean are as follows : 

Above Above 

Lake Erie. the ocean. 

Hammondsville - 115 (+ 575 =.-) 690 

Yellow Creek :. 121 696 

McCoy's ♦. Ill 686 

Sloan's - . , 125 700 

Steubenville „..-. - 90 665 

Portland 1 90 665 

The altitudes of the stations on the P. C. & St. L. railroad above Lake 
Erie are as follows : 

FEET. 

Steubenville, Washington street -. 155 

Mingo Station .* -* 94 

Gould's Station „.-. - 106 

Tunnel No. 1. . 260 

Smithfield - 200 

Tunnel No. 2 - 370 

Reed's Mill 238 

Kelley's Station . % 268 

Tunnel No. 3 - 490 

Bloomfield Station * 328 

Unionport...- 373 

County line -- 418 

According to Blickensderfer's profile of the P. C. & St. L. Railroad, the 
highest land in Jefferson county is the summit of the hill one mile east 
of Bloomfield, eight hundred and sixty-one feet above Lake Erie. 

The minor streams of the county are all tributaries of the Ohio, flow- 
ing from the west, and having their sources on the highlands near the 
county line. In their eastward flow the valleys are gradually deepened 
until, when they join the Ohio, they are brought down to its level. 
These streams are Yellow Creek, Island Creek, Wells Creek, Cross Creek, 
Salt Run, Rush Run, and Short Creek. The interlocking branches of 
these streams form a network of minor valleys which render all the sur- 
face rolling, and in some instances, where the declivities are abrupt, it 
may be called broken. There -is, however, in the county little land that 
can not be profitably used for agricultural purposes. 

A marked feature in the topography of the county is the erosion of the 
Ohio valley below the present stream. In many parts of this report the 
old buried channels which traverse the State and country are referred to, 
and the fact that the Ohio flows in a trough excavated from one hundred 
to one hundred and fifty feet below the bottom of the present river is 
mentioned in the report on Columbiana county and elsewhere. 



718 GEOLOGY OF OHIO. 

The banks of the Ohio at Steubenville are bold and high, and are 
composed of horizontal strata which are seen to correspond closely on 
both sides ; hence we may conclude that they were once continuous, and 
that the gorge that separates them has been excavated ,by the river. 
The reason why it is cut so far below the present stream- is that at a cer- 
tain period the continent was higher above the ocean level than now, the 
drainage was more free, and the Ohio and other tributaries of the Missis- 
sippi ran for ages with rapid currents until they had deeply excavated 
their channels. Subsequently a depression of the continent set back 
the water in these channels and caused the deposit in them of the ma- 
terial transported by the smaller tributaries. In this manner the valley 
of the Ohio was filled to the height of its highest terrace. Afterward 
the continent rose again, the drainage became freer, the work of excava- 
tion was resumed, and the present stream has cut so deeply into the 
material under which its old bed is buried as to leave portions of it 
standing in terrace3 of gravel, sand, etc., much above the highest points 
reached by its floods. Two distinct terraces mark the banks of the pres- 
ent river in numerous localities ; one the flood-plain, covered in extreme 
high water ; the other much higher, and marking the level of the old 
filling of the valley. 

No tests have been made which determine with accuracy the depth of 
the old channel along the river front of Jefferson county, but from bor- 
ings made for oil on the Beaver and other tributaries of the Ohio, we 
learn that they are in some instances cut down one hundred and fifty 
feet below the present water surface. We may therefore conclude 
that the bottom of the old channel at Steubenville, is at least one hun- 
dred and fifty feet below the river, and it may be, considerably 
lower. No rock was found, as I am informed, on which to place the piers 
of the railroad bridge, and they are built on cribs. It is also reported 
that the effort to drive galleries from the bottom of one of the coal shafts 
m Steubenville, under the river, was rendered abortive by the flood of 
water which poured in from above; this was probably caused by the ap- 
proach of the gallery to the loose material that fills the old river bed. 

GEOLOGICAL STRUCTURE. 

Jefferson county lies wholly within the limits of the Allegheny coal 
field, and all the rocks exposed here belong to the Coal Measures. Of 
these strata a thickness of nearly one thousand feet are .included ip. the 
sections obtained by an examination of the hills bordering the Ohio 
Valley, and by the shafts which have been sunk below the river. A 
very fair exposition of the geological structure of Jefferson county is 
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given in charts Nos. 3 and 4, which accompany Vol. I of this report. 
These charts include a series of sections taken along the Ohio, from 
Smith's Ferry to Mound City ; much the greater number of which are 
in Jefferson county. From them it will be seen that the general section 
of the rocks of the county include the following strata : 

FT. 

1. The Upper Coal Group with Pittsburgh coa' (No. 8) at base 300 

2. The Lower Barren measures - 450 

3. The Lower Coal Group.. 350 

In the northern part of the county, the upper half of the hills is 
composed of the red and olive shales of the Barren Measures, with the 
Cronoidal Limestone — which lies about midway of that series — near the 
top; while the lower slopes of the valleys cover all the workable seams 
of the Lower Coal Group, that is> Coal No. 3 (the "Creek Vein "), No. 4 
(the " Strip Vein "), No. 5 (the u Roger Vein "), No. 6 (the " Big Vein"), 
and No. 7 (the u Graff Vein.") Coal No. 3 generally lies above the bot- 
tom of the valleys, and there are one hundred and fifty feet or more of 
Coal Measure strata beneath it, which have been penetrated by numer- 
ous borings or shafts. These include two or three thin seams of coal 
but none of workable thickness. The section at Londale, on the op- 
posite page, gives a very good view of the succession of strata in this 
part of the county, but it does not show the famous beds of fire-clay be- 
neath Coal No. 3, which is so conspicuous and valuable an element in 
the mineral resources of this part of Ohio. In the lower part of the 
Yellow Creek Valley, and along the Ohio, this bed is well developed and 
largely worked. 

In the central part of the county, about Steubenville, the hills are 
capped with the Pittsburgh Coal, with its associated limestones. Below 
these, to the level of the Ohio, succeeds the great mass of shale and sand- 
stone which forms the Barren Measures. The first of the Lower Coal 
Group — Coal No. 7> which in the northern part of the county lies two 
hundred feet above the river, is carried down by the rapid southerly dip, 
and reaches the river level near the mouth of Wills Creek. At Steuben- 
ville it would be found some fifty feet below the river, but it apparently 
runs out here, and the first woikable seam found in the shafts is No. 6 — 
the second from the top of the Lower Group of coals. 

In the southern part of the county, the dip has carried the Steuben- 
ville shaft (No. 6), nearly two hundred feet below the river, and the 
Pittsburgh Coal, (No. 8), has come down in the hills so as to underlie 
much of the surface, and is quite extensively mined. Still farther south 
Coal No. 6 passes beyond present r.each, and Coal No. 8 is the chief source 
of the supply of coal. At the mouth of the Wegee this, too, passes be- 
neath the river. 
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The following notes on the geological extent and character of the dif- 
ferent groups of rocks which have been enumerated will suffice with 
what has gone before to give a clear idea of the general geological struc- 
ture of the county. 

THE UPPER COAL GROUP. 

The Coal Measures of Ohio show more or less distinctly four divisions, 
corresponding to those which have been described by Prof. Rogers in his 
Report on the Geology of Pennsylvania, and named by him : 

1st. The Upper Barren Measures. 

2d. The Upper Coal Group. 

3d. The Lower Barren Measures. 

4th. The Lower Coal Group. 

The Upper Barren Measures are hardly shown anywhere in Ohio 
except in Monroe county, where the deepest portion of the coal basin 
occurs. Here the highest hills are formed chiefly of a mass of shale con- 
taining no important coal seams, and which overlie the workable coals 
of this and the adjoining counties, and form the summit of the geolog- 
ical series in Ohio. Below the Upper Barren Measures is found a group of 
six or seven coal beds, distributed through about three hundred and fifty 
feet of shales, sandstones, limestones, etc, constituting the Upper Coal 
Group. Of these the lowest is the Pittsburgh seam, or Coal No. 8, of the 
Ohio series. Immediately above this there are sometimes two or three 
small coals, which have been numbered 8a, 86, and 8c. Following these 
are Coals Nos. 9, 10, 11, 12, and 13, which, with the exception of Coal 
No. 10 (a persistent and important seam south of the National Koad), are 
generally thin, or of inferior quality, and have only local importance. 

In the southern part of Jefferson county, back from the river, in the 
townships of Mt. Pleasant and Smithfield 3 the surface rises in some 
places nearly three hundred feet above the horizon of Coal No. 8, and the 
highlands contain Coals 8a, 8b, 8c, and 10, 11, and 12. Coal No. 9 is gen- 
erally absent, and Coal No. 12 present only in the hill tops. 

This series of coals above No. 8 is here of little economic importance. 
They rarely exceed a foot to eighteen inches in thickness; and where 
reaching, as Coals Nos. 10 and 11 sometimes do, workable dimensions 
(two to three feet), they are of inferior quality. Hence it will be seen 
that the Upper Coal Group, with the exception of Coal No. 8, can con- 
tribute little to the mineral wealth of the county. 

An interesting fact has been brought out by Prof. Stevenson in his 
study of the geology of Belmont, Harrison, and the southern townships 
of Jefferson, viz., that all the Upper Coal Group, with their associated 
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limestones, diminish rapidly in thickness towards the north, the inter- 
vals between the different limestones and coal seams becoming less, and 
the limestone strata conspicuously thinning. This shows conclusively 
that the margin of the basin in which the members of the Upper Coal 
Group were deposited was not far from the northern line of Jefferson 
county. 

Coal No. 8. — This, as has been stated, is the great Pittsburgh seam, 
which is, on the whole, the most extensive and economically important 
coal bed in the Allegheny coal field. Its chief development lies east of 
the Ohio, It is the main coal seam worked at Pittsburgh, on the 
Youghiogeny and Monongahela Rivers, at Connellsville, Wheeling, and 
many other places. In western Pennsylvania it attains a maximum 
thickness of fourteen feet, and is estimated to underlie six to seven 
thousand square miles. It is ako a widespread and important coal seam 
in Ohio, where it occupies three thousand to four thousand square miles, 
and here maintains a thickness of from four to six feet. The basin 
throughout which the Pittsburgh coal was originally continuous is 
deeply cut by the Ohio River, the valley of which shows parallel lines 
of outcrop on the opposite sides from near the north line of Jefferson 
county to the southern border of Belmont, where, by its southward dip, 
the coal is carried below the river, and the two outcrops join to form an 
unbroken sheet. This descends beneath the overlying strata of the 
Upper Coal Group and the Upper Barren Measures that form the surface 
rocks in south-eastern Ohio. Rising towards the west, it comes out in 
the vicinity of Pomeroy, and is the coal so extensively mined in that 
vicinity. 

The western line of outcrop of Coal No. 8 passes north-easterly through 
the eastern part of Gallia, Meigs, Athens, Morgan, Noble, Guernsey, and 
Harrison, to the southern part of Carroll, and the northern of Jefferson ; 
thence it curves round into the valley of the Ohio, as has already been 
described. In the most northern localities, where it is found, it occupies 
the summits of the hills, and forms isolated patches separated by the 
valleys of the draining streams. It is here thinner than further south, 
as are also its associated limestones, and it is evident that we have 
reached nearly to the margin of the basin in which it originally accu- 
mulated. If it had not been removed by surface erosion in this region, 
it is probable we should find it running to a feather edge within a few 
miles of what is now its most northerly outcrop. / 

The quality and thickness of the Pittsburgh coal varies considerably in 
different parts of the county. In the hills about Knoxville and Rich- 
mond it is from thirty inches to four feet in thickness, has generally 

46 



722 GEOLOGY OF OHIO. 

insufficient cover, and is consequently soft. South of the Pittsburgh, 
Cincinnati and St. Louis Railroad, it is usually from five to six feet in 
thickness in two or three benches. Prof. Stevenson mentions one local- 
ity in Warren township, in the mine of Mr. J. C. Pickens, where the 
coal is in four benches, as follows : 

1. Roof coal 2 feet to 2 feet 6 inches. 

2. Clayparting . • 2 " 

3. Coal.... « 2 " 6 " 

4. Parting - 2* " 

5. Coal I' 1 " 2 " 

6. Parting 2 " 

7. Coal 1 " 6 " 

And in Wells township, at the mine of Mr. Edwards, the proprietor 
reports the coal to consist of two benches, each five feet in thickness, 
separated by a clay parting of one feet. 

In quality the coal of No. 8 is more uniform than in structure and 
thickness. It is everywhere a coking coal, and in many localities can 
hardly be distinguished from that mined at Pittsburgh. It varies, how- 
ever, considerably in the quantity of sulphur it contains. In some 
places one of the benches is thickly set with balls or lenticular masses 
of pyrites, which if permitted to remain in the coal would very much 
impair its value. They are, however, easily separated in mining, and 
almost everywhere a good coking and steam coal may be produced from 
this seam. In a few places, also, it is pure enough to be used for the 
manufacture of gas. 

The best exposures of Coal No. 8 in Jefferson county are along the 
Ohio River, near Tiltonville, and in the valleys of Short Creek and Rush 
Run. Here it is generally from four to six feet in thickness, and lies at 
& level about half way between the surface of the river and the summits 
<of the hills in the interior. It therefore exhibits continuous lines of out- 
crop for several miles up those streams, and when they shall be traversed 
by railroads, coal can be mined and shipped here with great facility. 

It has been remarked above that the limestones associated with No. 8 
thin out toward the north. In Knox township, where the coal and lime- 
stones are last seen, the limestone beneath the coal is two and a half 
feet in thickness, the one above it entirely wanting. At Wintersville 
the overlying limestone is reported to be five feet in thickness, that below 
it six feet, the coal from four to four and a half feet thick. In Belmont 
county and about Wheeling the upper limestone is from thirty to seventy 
feet in thickness, the lower from four to thirty feet. The mines where 
Coal No. 8 is worked in Jefferson county will be enumerated and described 
further on. 
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THE LOWER BARREN MEASURES. 

The Lower Barren Measures of western Pennsylvania have a typical 
representation in Jefferson county. The series is about 450 feet in thick- 
ness, and consists here chiefly of olive and red shales, with intercalated 
bands of red and yellow sandstone, two or more strata of limestone and 
two or three small seams of coal. About the middle of the Barren Meas- 
ures occurs a limestone which is remarkably persistent in place and 
uniform in character. It varies somewhat in thickness, but is usually 
from three to five feet, is gray in color, and contains numerous and char- 
acteristic fossils; these are largely portions of crinoids, and hence we 
have called it the Crinoidal limestone. Perhaps the most abundant fossils 
contained in it are the spinous plates of Zeacrinus macrospondylus. It also 
contains many mollusks, such as Spirifer cameratus, S. Kentuekensis, Retzia 
punctulifera\ Productus longispinus, P. semireticulatus, P. Nebracensis, Hemipro' 
nites erassus, and Chonetes Smithii, and numerous fish teeth of the genera 
Gladodus, Petalodus, and Ctenoptychius. In the northern part of the county 
the crinoidal limestone caps the hills bordering Yellow Creek, and the 
red and green shales which underlie it are conspicuously shown on the 
hillsides above Salineville and Irondale. 

Passing southward from the valley of Yellow Creek, the first oppor- 
tunity of measuring the distance between the Pittsburgh coal and the 
first of the lower group — the "Groff Vein," Coal No. 7 — occurs near Knox- 
ville. Here the distance between the Pittsburgh Coal and the crinoidal 
limestone, as measured by barometer, is about 165 feet. In the section 
taken from Richmond to Brown's Station, the interval between the Pitts- 
burgh seam and the crinoidal limestone is 207 feet, and the distance 
from the Pittsburgh seam to Coal No. 7 at Fleming's mine is 423 feet. 
In the section from the highlands down to the mouth of Wills' Creek 
the distance from the Pittsburgh seam to the coal beneath Ahe crinoidal 
limestone— the limestone itself not being seen — is 230 feet, and to Coal 
No. 7 is 488 feet, to Coal No. 6 552 feet. At Steuben ville Coal No. 7 is 
apparently wanting, and the interval between the Pittsburgh coal and 
Coal No. 6, the " Shaft coal," is at the rolling-mill shaft 506 feet. At 
Boreland's shaft it is 198 feet from the Pittsburgh coal to tKe crinoidal 
limestone, and 511 feet to the shaft coal.* At Mingo Station the dis- 



* I am told by Mr. John Lowe that measurements carefully made by the county 
surveyor show that at Averiek's shaft, which is 204 feet deep, the Pittsburgh coal lies 
365 feet above the shaft mouth, Making the distance between the two coals 569 feet. 
The same authority reports the distance between the Pittsburgh and shaft coals at 
Spaulding, Woodward & Co's shaft, to be 534 feet. The measurements given above and 
on our charts were from observations taken with the aneroid barometer, by several 
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tance from the Pittsburgh coal to the crinoidal limestone is 207 feet, and 
to the shaft coal is 511 feet. At LaGrange the interval is 540 to 550 feet. 
The interval between Coals No. 6 and No. 8 is 512 feet, as measured by 
barometer. 

The hills which form the banks of the Ohio at Pittsburgh are geo- 
logically the same as those at Steubenville, and those who have noticed 
the great thickness of olive and gray shales which chiefly form them, 
with nothing of interest or value below the Pittsburgh coal and above 
the Ohio, will perceive the appropriateness of the term chosen by Prof. 
Rogers to designate them. 

As has been stated, the coals of the Barren Measures are generally of 
little or no value, but on Wills Creek the coal under the crinoidal lime- 
stone, about two hundred and twenty-five feet below the Pittsburgh 
seam, is two and a half feet in thickness, and of very good quality. This 
is Coal No. 76 of our series, and is that worked at Harlem, in Carroll 
county. There are a few places in the northern part of Jefferson where 
it is worth working. South of the railroad it is generally but a few 
inches in thickness, and has no economic value. 

THE LOWER COAL GROUP. 

In all the northern part of the county five workable seams of the 
Lower Coal Group lie above drainage, and are opened and worked in 
many places. These are Coal No. 7, locally known as the "Groff Vein" 
and "Salineville Strip Vein;" Coal No. 6, the "Big Vein;" Coal No. 5, 
or the "Koger;" Coal No. 4, the " Hammondsville Strip," and Coal No. 3, 
the "Creek Vein." The latter lies about thirty feet above the Ohio, at 
the mouth of Yellow Creek, and runs along the river bank at about the 
same level to Sloan's Station. Here a rapid southerly dip begins, which 
soon carries all the lower coals beneath the surfaoe. 

Borings and shafts in the northern part of the county have revealed 
the presence of two, or, sometimes, three thin coal seams within a hun- 
dred and fifty feet of the "Creek Vein," but, so far as known, these are 
nowhere of workable thickness. Deeper borings, of which a large num- 
ber have* been made for salt and oil in the northern part of Jefferson 

members of the Geological Corps. Since it is impossible in this vicinity to obtain a 
vertical section, the outcrops of the Pittsburgh coal being west of the river, while the 
shafts are located on the river bank and down a south-easterly dip, the true distance 
between the two coals has been doubtless somewhat exaggerated. The sections at 
LaGrange and Rush Run are, however, so nearly vertical that there is no great liability 
of error from the cause cited above, and the distance as measured there between the 
Pittsburgh and shaft coals — a little over 500 feet—is probably about the average for 
this region. 



JEFFERSON OOUNTY. 725 

county or in the adjacent townships of Columbiana, have shown that the 
Waverly Group is reached within two hundred feet of the "Creek Vein," 
and hence that the base of the Coal Measures is there passed; and that 
no more coal can be hoped for at a greater depth. Along the northern 
margin of the coal field the lowest coal seam in the series is in many 
localities of workable thickness and of superior quality. It is there 
known as the Briar Hill, or Massillon coal, and from its development in 
the Mahoning and Upper Tuscarawas Valleys, has proved to be one of 
the most important and valuable coals of the series. Much effort has 
been made to find it in the interior of the coal basin, but up to the pres- 
ent time it has been nowhere struck of workable thickness on the Ohio 
River. 

Associated with the coals of the Lower Group are numerous beds of 
limestone, fire-clay, and iron ore, which have more or less economic value, 
and some of them will be referred to more specifically further on. The 
limestones have been generally taken as guides in the identification of 
the coal seams, but it unfortunately happens that they are somewhat 
local, and that in one place or another beds of limestone are found in the 
intervals that separate each two of the coal seams, hence they have 
proved as great a hindrance as a help in the study of the geology of the 
county. At Saline ville a limestone is seen between Coals 7 and 6, 
another between 6 and 5, and still another beneath No. 5. At Irondale 
no limestone has been discovered under No. 7, while that under No. 6 is 
two feet in thickness; that under No. 5 (the " Roger Vein") three to five 
feet thick. No limestone has been detected at Irondale between Coals 3 
and 4 (the "Strip" and "Creek"). At Collinwood limestones occur 
under Coals 7, 6, and 5, and none, so far as known, between 4 and 3. At 
Liritbn a limestone five feet thick is seen under Coal No, 7, on the west 
side of Block House Run ; on the east side it has not been detected. No 
limestone has been found beneath the "Big Vein" at Linton, and Coal 
No. 5 and its limestone are either wanting or concealed, while a thin 
band of limestone occurs beneath the "Strip Vein" — Coal No. 4. Along 
the river a limestone is seen under Coal No. 5, at Elliotsville, Croxon's 
Run, and Sloan's Station, but no limestone has yet been discovered under 
the upper seams. In the vicinity of Brown's Station the hills contain 
six limestones, viz : (1) that under the Pittsburgh coal; (2) the crinoidal 
limestone; (3) a thin bastard or earthy limestone about sixty feet above 
Coal No. 7 (Fleming's) ; (4) a limestone under Coal No. 7 ; (5) an impure 
limestone over Coal No.- 6; (6) a limestone immediately beneath Coal 
No. 6, At the mouth of Wills Creek, at Boreland's Shaft, and at Rush 
Run, a limestone occurs beneath the fire-clay of Coal No. 6. 
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Throughout Columbiana county a thick bed of limestone is found al- 
most constantly beneath Coal No. 6, and we learn from Professor Rogers's 
reports, that the same is true over a large area in western Pennsylvania, 
where the coal is known as the Upper Freeport seam, and the limestone is 
called the Freeport Limestone, 

It must not be inferred from the above facts, that the limestones of 
the Coal Measures are altogether without value for, the identification of 
strata, for they are really more persistent and reliable than the shales 
and sandstones with which they are associated. It often happens, how- 
ever, that in tracing a limestone it is found to become earthy and finally 
to pass into a calcareous shale or disappear altogether. In such cases it 
is evident that an unusual quantity of clay was washed into some parts 
of the basin where the limestone was accumulating by organic processes. 
This was sometimes only sufficient in quantity to render the calcareous 
sediment earthy and impure, but sometimes to replace it altogether. 

Another source of error connected with the limestones is that they 
are soluble in atmospheric water, which contains carbonic acid, and 
hence have sometimes disappeared from the outcrops when their as- 
sociated shales and sandstones remain. 

The frequent references made in different parts of this Report to the 
Putnam Hill and Zoar limestones of the Tuscarawas Valley, the " White 
Limestone " of Columbiana county, and the crinoidal limestone of the 
Barren' Measures, afford abundant evidence of the value of some of the 
limestones of the coal series as geological guides, and it is probable that 
further exploration will show that the limestones of Jefferson county are 
much more persistent than might be supposed from the observations yet 
made ; for since they are generally thin and always readily dissolved, 
their out-crops are undoubtedly often concealed when the strata are 
present. 

Coal No. 7. — This, as has been mentioned, is the highest Workable 
seam of the Lower Group. Its geological position is distinctly marked 
by the red and green shales of the Barren Measures which are found 
above it, although sometimes at a considerable interval, and this is the 
first workable seam below them. The Harlem seam referred to on a pre- 
ceding page, lies at least two hundred feet higher, is above the most 
highly colored shales of the Barren Measures and beneath the crinoidal 
imestone. Hence there is little danger of confounding these two coals. 
Coal No. 7 is at Salineville, from 3 to 3J feet in thickness, a partially 
open, burning coal, with a moderate percentage of sulphur and ash. 
Passing down the creek from Salineville, Coal No. 7 is seen to thin out 
along the railroad below the station, and it has altogether disappeared 
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at the point where the railroad crosses Yellow Creek. At the Empire 
Mine, it is apparently wanting, as the air shaft shows a limestone 
twenty feet above the coal mined (No. 6). This limestone is apparently 
the same as that seen at the railroad bridge, and as there without any 
coal above it. In a boring made at the Empire Mine, limestone four 
feet thick occurs immediately beneath the fire-clay of the coal, just as 
in the central and eastern portions of Columbiana county. At Irondale 
coal No. 7 is %\ feet thick ; at Collin wood, from 3 to 4 feet; at Linton, 
where it is known as the " Groff Coal/ 7 from 3 to 4| feet. Along the 
river between Yellow Creek and Wills Creek, Coal No. 7 appears at 
various places— Elliotsville, Sloan's Station, Brown's Station, etc. — 
and varies from 2J to 4 feet in thickness. At Fleming's Mine, above 
Brown's Station, it is very well shown and 4 feet thick. At Wills Creek 
it has come down nearly to the level of the river, and is three feet in 
thickness. At Yocum's Well, just south of Wills Creek, it is reported to 
have been passed in boring, and to have been about 2 feet thick. At 
and below Steubenville, it is either wanting or too thin to be worked. 

On the south side of the river, Coal No. 7 has apparently been identi- 
fied at Tomlinson's Run, and at New Cumberland, and is there from 3 to 
5 feet in thickness. 

The interval between Coal No. 7 and the " Big Vein " — No 6, is at 
Salineville from 50 to 62 feet ; at Irondale it is 50 feet ; at Collinwood it 
is reported to be 35 feet only ; at Linton 65 feet ; at mouth of Wills 
Creek it is 62 feet. 

Coal No. 6. — The "Big Vein" of the northern part of Jefferson county, 
the "Shaft coal" of Steubenville and Rush Run, is the thickest and most 
valuable coal found in this region. Its thickness at Salineville varies 
from three to six feet, at Kirk's salt well showing the latter, while at the 
Empire Mine the maximum thickness is five feet nine inches, average 
thickness about five feet. At Irondale it is five and a half feet, at Linton 
six to seven feet, at Steubenville it is four feet in thickness, at LaGrange 
five and a quarter feet, and at Rush Run six to nine. In all the north- 
ern part of the county the coal of seam No. 6 is highly cementing, and 
contains considerable sulphur. At Steubenville it is a very pure, par- 
tially open-burning coal, largely used, when coked, for the manufacture 
of iron. This gfeam is rarely homogeneous and almost always shows a 
parting of slate or bony coal at or below the middle. 

Coal No. 5.— This is known on Yellow Creek as the "Roger Vein." It 
is there from two and a half to three and a half feet in thickness, of 
medium quality, and has freen worked only for local use. The in terval 
that separates No. 5 from No. 6 is quite variable, ranging from thirty-five 
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to sixty feet. In the river hills Coal No. 5 has been apparently identi- 
fied at Elliottsville, Croxon's Run, and at Sloan's Station. It is there 
about three feet in thickness, and rests upon fire-clay and limestone. At 
Croxon's Run the coal which has been regarded as the Roger is ninety 
feet above the "Strip Vein" — Coal No. 4 — which makes it probable that 
it is No. 6, and that Coal No. 5 is there cut away and replaced by the 
very heavy bed of sandstone which overlies Coal No. 4. In the boring 
near the mouth of Wills Creek a coal is said to have been passed through 
forty -one feet below Coal No. 6, which is probably No. 5. In the "test 
well" bored by Mr. Blynn, at Steubenville, a coal is reported two and a 
half feet thick, fifty-four feet below No. 6, and in the Rolling-Mill shaft 
a coal seam four feet thick has been reached forty-four feet below the 
"shaft" seam. These are doubtless the same coal, and if the "shaft" coal 
is, as we suppose, No. 6, this is the "Roger." Further south no traces of 
it have been found. 

Coal No. 4. — At an interval of from fifty to seventy feet below Coal No. 
5 a coal seam occurs which is quite persistent in the valley of Yellow^ 
Creek, and in that of the Ohio between Linton and Sloan's Station. This 
is what is known as the " Strip Vein " in these localities, and is so named 
from the fact that it was like the "Strip Vein" of Salineville (Coal No. 7), 
first mined by stripping and quarrying in the bottom and along the sides 
of the valley, It is generally about two and a half feet in thickness, a 
hard and bright coal, containing little sulphur, although a large amount 
of ash. It has been most extensively mined at Hammondsville, where 
it has been coked successfully, and it has also been largely shipped for 
the manufacture of gas. Along the Ohio it is sometimes called the " Block 
Coal," from the fact that it comes out in cubical blocks with smooth faces- 
The "strip" of Hammondsville is probably, though not certainly, iden- 
tical with the Leetonia and Hartford coals of Columbiana county. 

Coal No. 3. — This is what is known as the "Creek Vein" in the lower 
valley of Yellow Creek, so named from the fact that it is generally found 
near, sometimes in, the creek bed. At Irondale the interval which sep- 
aiates Coals Nos. 3 and 4 is eighteen feet, at Linton it is twenty feet, at 
McCoy's Station thirty-six feet, at Elliotsville thirty-four feet, at Croxon's 
Run ^iteen feet, and on Island Creek twenty-two feet. This interval is 
to a large degree filled with black shale, set with nodules of iron ore, 
and a similar shale is sometimes found above No. 4. The Creek Vein is 
usually from three to four feet in thickness, a soft, coking, sulphurous 
coal, not highly esteemed for any purpose. It was formerly calied the 
"Salt Coal" in the valley of Yellow Creek, from the fact that it supplied 
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much of the fuel used in the manufacture of salt, which was carried on 
there many years since. 

Beneath Coal No. 3 is a heavy bed of fire-clay, which is used for the 
manufacture of fire-brick, pottery, terra- cotta, etc., at many places along 
the Ohio, in the counties of Columbiana and Jefferson. From its associa- 
tion with this important bed of clay, No. 3 is sometimes called the "Clay 
Coal." 

As has been mentioned on a preceding page, thin seams of coal occur 
below Cdal No. 3, in the northern part of Jefferson county. These have 
been reached by borings in many places, and according to the reports of 
the drillers, a bed of coal of workable thickness was reported to exist 
below the bed of the Ohio at McCoy's, Sloan's Station, and New Cumber- 
land. Shafts were sunk to reach this at the latter two localities, when 
it was found to consist largely of black shale and to be practically worth- 
less. Whether this is the representative of Coal No. 1 — the Massillon 
seam — is not known, but if so, it has in this part of the State so degen- 
erated in character as to have no value. 

From the Pennsylvania line to Brown's station Coals No. 3 and 4 are 
found nearly at the same relative levels, and lying so near together and 
to the railroad, they constitute a marked horizon which may be followed 
without much difficulty. Their identification is also rendered more 
easy by the heavy beds of clay under Coal No. 3, and the black shales, 
with iron ore, which are associated with them. Neither seam is abso- 
lutely continuous throughout this interval, for one or the other is want- 
ing in several localities, but the group of strata of which they form part 
can be recognized at all intermediate points, and found a convenient and 
reliable base from which the local sections can be studied. South of 
Brown's Station these coals go under the river, and have not been cer- 

inly identified further south. We may, infer, however, that the low- 
est coal met with in the McElroy and Yocum wells, at the mouth of 
Will's creek, at ninety-five and ninety-two feet below the "shaft coal," 
i3 one of these, probably No. 4. The coal found in the borings at Mingo, 
one hundred and thirty feet below the "shaft coal," and in the oil well 
one mile below Mingo, at one hundred and forty-seven feet below the 
"shaft coal," may be supposed to be Coal No* 3. In a boring made on 
Cross Creek, West Virginia, this same coal was struck at one hundred 
and twenty-nine feet below the Steubenville coal. In all these, and 
many other borings made in the central part of the county, no lower 
workable coal is found. 

LOCAL GEOLOGY. 

On the preceding pages a brief review has been given of the surface 
features, and the general geological structure of Jefferson county. The 
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characteristics of certain subordinate districts of special interest with 
the local groupings of geological facts, as illustrated by mining or man- 
ufacturing enterprises, will now be described. 

THE YELLOW CREEK VALLEY. 

The greater part of the valley of the north fork of Yellow Creek lies in 
Columbiana county, and its geological features are given in the report 
• of that county, but the stations of Irondale, Hammondsville, Collinwood, 
and Linton, are within the limits of Jefferson, as are the valleys of 
Brush Creek and the south fork of Yellow Creek (Big Yellow Creek). 
These latter streams have their sources in Carroll county, but drain the 
townships of Brush Creek, Springfield, Ross, Saline, and Knox. The 
summits of the hills in Brush Creek and Saline rise two hundred feet 
into the Barren Coal Measures, and are capped with the crinoidal lime- 
stone. Further south, in Knox, Ross, and Saline, the highest points 
contain the Pittsburgh coal and limestone, and hence all the upper 
portions of the valleys of the streams mentioned lie in the' Barren Meas- 
ures and contain no workable coal, except where the Harlem seam (76), 
as it sometimes does, attains a thickness of two and a half feet, and is 
sparingly worked. The altitude of Robinson's point is about six hun- 
dred and eighty feet above Lake Erie, and the surface is one hundred 
and fifty feet above the crinoidal limestone. The highest rocks of this 
vicinity are in the upper portion of the Barren Measures, reaching to 
within about fifty feet of the Pittsburgh coal. They are mainly yellow 
friable sandstones above, and soft olive shales below to the crinoidal 
limestone. About ten feet above the limestone, a seam of coal from 
twelve to eighteen inches thick occurs. The crinoidal limestone is here 
from three to eight feet thick ; the Harlem coal thirty inches. 

At Hammondsville, Coals No. 3, 4, 5, 6, and 7 are exposed. Going 
towards Saline ville, on the railroad, Coals No. 3 and 4 pass under the 
creek at New Salisbury, and No. 5 at the Big Cut. Coal No. 6 sinks 
below the bottom of the valley just below the village of Salineville, but 
comes out again at the station and rises rapidly towards the west and 
north, so that No. 5 is shown at the old salt well on the switch. 

In following up the valley of Big Yellow Creek, almost precisely the 
same geological structure is observable. Between Hammondsville and 
the mouth of Brush Creek, Coals 3 and 4 pass beneath the surface, and 
are not again seen. Above the mouth of Brush Creek, Coals No. 5, 6, 
and 7 descend until No. 5 disappears, and No. 6 is just on the level of 
the Creek. At the'Tunnel Mill the strata rise again, and Coals Nos. 5, 
6, and 7 are all exposed. No. 6 is here about four feet thick, and some 
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forty feet below it No. 5 appears. About ninety feet above a coal out- 
crop is seen, which probably indicates the place of No. 7. Still higher 
are the crinoidal limestone and the Harlem coal. 

At Moretown three coal seams are seen, apparently the same as those 
exposed at the Tunnel Mill. At Dorrance's the lowest is three feet 
thick, with much sulphur, and bearing a strong resemblance to the 
Roger vein. The next seam is fifty feet higher, and four feet thick, 
netting over three feet of good coal. The loss is occasioned by a slaty 
band at the top, a feature this coal has in common with the " Big Vein" 
at Saline ville, its probable equivalent. It contains, however, less sul- 
phur here than is usually found in the "Big Vein." The upper seam, 
sixty ieet above the one last mentioned, is said to be twenty-eight inches 
thick. 

At Nebo, the lower of the three seams mentioned is seen near the 
level of the creek, and one mile west of this point it passes beneath it 
and disappears. The upper two of the thin coals exposed below appa- 
rently continue to the county line, but are shown only by outcrops. A^ 
bed of light gray limestone appears midway between the lowest and 
middle seam. 

In the Barren Coal Measures which form the hills west of the county 
line, the crinoidal limestone is conspicuously shown, with its associated 
strata, giving the following section : 

li Olive shales and sandstone 70 feet. 

2. Coal (7c) 18 inches. 

3. Fire-clay 20 " 

4. Green and red shales .. 15 to 20 feet. 

5. Crinoidal limestone 2 to 8 " 

6. Coal (Harlem Vein) 30 inches. 

7. Fire-clay — 2 feet. 

8. Green shale and shaly sandstone 50 to 60 " 

9. Coal (7a). 1 1 " 

10. Olive shales. 

In the valley of Big Yellow Creek no Drift was found on the surface, 
but a few transported bowlders were seen at a farmer's house, and are 
said to have come from the bed of the creek. These were probably brought 
down by some tributary of this stream reaching to the margin of the 
Drift area. 

A few observations on the directions of the joints in the coal of this 
region, made by Mr. G. K. Gilbert, give the following results : Two miles 
below Salineville the main cleavage plane3 are N. 60° E. ; at New Salis- 
bury and Irondale, N. and S. ; on Big Yellow Creek, near Brush Creek, 
N. 50° E. 
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At the mouth of Brush Creek is an isolated hill of rock, separated from 
the adjacent highlands on one side by what is evidently an old channel 
of Brush Creek or Big Yellow Creek, a channel long since deserted by 
the stream which formed it. 

The sandstone above Coal No. 6, on Big Yellow Creek, contains many 
quartz pebbles as large as peas, as it does in Columbiana on the east and 
Tuscarawas on the west. None of the sandstones below Coal No. 6 show 
this peculiarity. 

The limestones of this section are all inclined to be nodular, and those 
under coals Nos. 5, 6, and 7, and the black fossiliferous limestone, thirty 
feet above No. 7, on Tidball Run, below Salineville, often contain minute 
coiled shells — Spirofbis carbonarius. This is supposed to be the calcareous 
tube of an annelid somewhat like Serpula; it is frequently found adher- 
ent to the leaves of plants which had fallen into the water. It also covers 
in countless numbers some of the surfaces of the cannel coal beneath the 
" Big Vein" at Linton. 

At several places on Yellow Creek a micaceous sandstone, some twenty 
feet below the "Roger Vein" (Coal No, 5), is saturated with lime, form- ' 
ing a " bastard limestone "— a peculiarly tough rock. It contains some 
iron, and the exposed surfaces are frequently brown, while the rock 
within is still blue or gray. Along its outcrop it weathers into rounded 
angles, showing its solubility. 

Many reports are current of the discovery of galena on Big Yellow 
Creek, and much mystery is thrown around the subject, as if it were 
a matter of great importance. This is, however, not peculiar to that 
locality, as nearly every county in the State has its lead man, who claims 
to have found important deposits of this metal, and manufactures a cer- 
tain degree of cheap notoriety by pretending to be the possessor of an 
important secret, which he carefully guards. With sincere regret for 
the necessity of robbing such persons of the capital which they employ 
with so much pleasure, if not profit, I am compelled to say that all these 
rumors of the discovery of valuable lead veins, or the allied legend of 
the manufacture of bullets by the Indians from lead obtained in certain 
secluded places are, for Ohio, either deliberate frauds or creations of the 
imagination ; for not only has no valuable deposit of lead yet been found 
in the State, but enough has been learned of its geological structure to 
warrant the statement that no such thing exists here. 

In the country about Big Yellow Creek there are many of the wofks 
of the Mound Builders. A son of Mr. James Dorrance reports having 
opened several mounds on the upland, and from these he has obtained 
a large number of wrought flints and other stone implements. A little 
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above Moretown a peninsular hill, commanding a detour of the valley, 
is said to be surmounted by an ancient fort, and what is apparently a 
similar monument is visible from the house of Mr. Dorrance. Looking 
up the valley, what seems to be a large artificial mound is set on the 
northern end of a low bend extending from the southern margin. 

IRONDALE. 

The section of the rocks at Irondale is given on another page. It is 
typical of the geology of all the northern part of the county. From this 
it will be seen that the upper half of the hill is composed of the Barren 
Coal Measures, chiefly red and green shales, with a sandstone at the very 
top. Below this is a coal six inches thick, with a thin band of fire-clay, 
under which is the crinoidal limestone and a mere trace of the Harlem 
coal. The "Salineville Strip Vein"— Coal No. 7— is here from two to 
three feet thick, and is not worked. About fifty feet below it is the "Big 
Vein," five and a half feet in thickness. This supplies the fuel for the 
rolling-mill. It has the general character and average quality of Coal 
No. 6 of this region. From sixteen to eighteen feet below Coal No. 6 is 
a coal seam two and a half feet in thickness, which is sometimes regarded 
as the "Roger Vein" — No* 5— but it seems probable that a thin coal, 
sixty feet below the "Big Vein," should rather be considered Coal No. 5. 
About fifty-five feet below the last mentioned eoal is Coal No. 4 — the 
"Strip Vein" — two and a half feet thick, and eighteen feet below this 
the " Creek Vein," three feet three inches in thickness. 

A boring made by Mr. David Morgan, the managing partner of the 
Irondale Iron Works, to the depth of eighty feet below the " Creek Vein" 
passed through shale and sandstone containing a seam of coal about one 
foot thick and terminated in another of equal dimensions. This boring 
did not reach the bottom of the Coal Measures, which should lie from 
fifty to one hundred feet lower; but it is scarcely probable that any 
workable eoal would have been found had the hole been carried lower. 
Coal No. 1 is due from one hundred and fifty to two hundred feet below 
the "Creek Vein," but it has not yet been found in Jefferson county. 

The fuel used in the furnace at Irondale is three-fourths coke and one- 
fourth raw coal, both from Coal No. 4. A very elaborate coal-washing 
establishment has been erected here for the purpose of cleansing the Coal 
of No. 6 of its sulphide of iron, with a view to the manufacture of coke 
from it. So far the experiment has been onty moderately successful, and 
the coke from the washed coal of No. 6 is inferior to that made from No. 4. 

Analyses of Irondale coals will be found in the tables at the end of this 
chapter. 



734 GEOLOGY OF OHIO. 

HAMMONDSVILLE. 

The section here is essentially the same as at Irondale, but the hill$ 
are not so high and do not catch the Crinoidal limestone. The " Strip 
Vein," Coal No. 4, is the seam principally worked here. It is about two 
and one-half feet thick, very clear and bright, with only one fault — that 
it contains an unusual percentage of ash. It is comparatively free 
from sulphur ; comes out in cubical blocks, and resembles the Pittsburgh 
coal in appearance. It yields an excellent coke, which is extensively 
manufactured here. The coal has also been largely used for gas. 

The mines and coke ovens at Hammondsville are owned by H. W. 
Wallace, Esq., and the Hammondsville Coal and Coke Company. 

For analysis of Hammondsville coal see tables at end. 

COLLINWOOD. 

The geological section of the hills at Collinwood is as follows : 

FT. 

1. Shale and sandstone 30 

2. Coal No. 7 3 to 4 

3. Fire-clay limestone, shale, and sandstone 35 

4. Coal No, 6 3 

5. 'Fire-clay and limestone 8 

6. Shale and sandstone 50 

7. Coal No. 5 mm 2 6 

8. Fire-clay * 4 

9. Yellow argillaceous limestone . 3 to 7 

10. Sandy and clay shales „ * 50 

'11. Coal No. 4 2 

12. Fire-clay 3 

13. Sandstone 15 

14. Coal No. 3 3 to 4 

15. Fire-clay 5 to 6 

Here, as elsewhere in the valley of Yellow Creek, numerous bands of 
kidney ore traverse the shales. Mr. E. K. Collins has had a series of the 
ores on his property analyzed by Prof. J. L. Cassells, with the results 
given below. None of these ores have as yet been mined, and it is im- 
possible to say whether any of them can be profitably worked. Those 
numbered 1 and 2 are from below Coal No. 4; those numbered 3 and 4 
are from between the "creek" and "strip" veins; the others above the 
"strip." 
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LINTON. 

The geology of the country immediately about the mouth of Yellow 
Creek has been frequently referred to in the pages of this report, and is 
described somewhat at length in the Report on the Geology of Colum- 
biana County, which forms another chapter in this volume. The hills 
which border the Ohio here rise to the height of about five hundred feet 
above the .river. Throughout the upper three-fifths of this height they 
are composed of the shales of the Barren Measures, while the two hun- 
dred feet of strata below include all the workable coals in this region. 
With some local variation, this section is parallel with that at Irondale, 
the fall of Yellow Creek keeping pace with the south-easterly dip of the 
strata. 

Coal No. 7 is on the south side of Block House Bun, one hundred and 
sixty-six feet above the railroad and Coal No. 4. On the north side, and 
near the station, it is one hundred and eighty feet; further back, at 
Grroff's mine, it is one hundred and ninety-four feet above the railroad; 
which is in turn one hundred and fifteen feet above Lake Erie. This 
coal is from three to four and a half feet in thickness, and has long been 
worked at the mine of Mr. J. Groff, from which it has taken the name of 
the "Groff Coal." Its quality is good. On the west side of Block House 
Fun it has been known to exist, but has not been opened. The section 
on the Diamond property is as follows : 

FT. 

1. Shales of the Barren Coal Measures - . 275 

2. Coal No. 7 3 

3. Fire-clay 4 

4. Shale 10 

5. Grey limestone 5 

6. Sandstone and shale 50 

7. Coal No. 6 7 

8. Fire-clay 5 

9. Interval. Mostly shale and sandstone ; reported to contain Coal No. 5, 

with limestone under it 70 

10. Black shale, with iron ore <. . . . . 15 

11. Coal No. 4 ("Strip") . 2 

12. Fire-clay and limestone 4 

13. Shale, with iron ore 20 

14. Coal No. 3 ("Creek")..... 4 

15. Fire-clay 5 

16. Shale and sandstone, with a thin coal to river 17 

Coal No. 6, at Linton, is thicker than in any other locality in the 
northern part of the county. It usually runs from six to seven feet, 
but in some places is seven feet three inches. It is a highly coking 
coal, of average quality, containing considerable sulphur, and showing 
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its usual parting. The mine opened in this seam on the Diamond Coal 
Company's property is of special scientific interest, as it has yielded a 
remarkably interesting group of fossils. These are the remains of fishes 
and aquatic salamanders, about twenty species of the former, and nearly 
twice as many of the latter, having been already described. All these 
are found in a stratum of cannel four to six inches in thickness, which 
underlies the cubical coal. This cannel layer is not found in any other 
locality where Coal No. 6 has been opened in the region, and it probably 
has but a limited extent. As it has been shown in the general review 
of the mode of formation of coal, in Vol. II, all cannel coals are deposited 
from water, and this view is confirmed by the fact that all the remains 
found in the Linton cannel are those of aquatic animals. 

The mode of formation of this interesting deposit was apparently this : 
Coal No. 6 occupied a depression of the surface as a peat bog, but the 
lowest portion of this depression was for a time a lagoon, perhaps land- 
locked, perhaps connecting with the sea. In this lagoon fishes and 
swimming salamanders, much like our Menopoma and Menobranchus, lived 
and died for ages. In process of time this lagoon was "grown up" by 
the vegetation that lined its shores, just as so many lakelets are now 
being converted into peat bogs in the northern part of our State. 

To the palaeontologist there are few places in the world more interest- 
ing than the Diamond Mine, at Linton, since we here get such a view of 
the life of the Carboniferous age as is afforded almost nowhere else, and 
of the great number of species found there, not more than three or four 
have ever been met with elsewhere. It is also true that the mine is 
by no means exhausted of its novelties, and a large part of the amphib- 
ian remains obtained there are so fragmentary that very important 
portions of their structure yet remain unknown. ■ Hence it is to be 
hoped that those who have the opportunity will make an effort to secure, 
from a deposit which is destined soon to be worked out, as large a por- 
tion as possible of the scientific riches it contains. 

The "Rogers coal" (No, 5) is not certainly known to be present at 
Linton. The interval between Coals No. 4 and 6, on the Diamond prop- 
erty, is covered, and no outcrops of it are seen. It is reported that a 
boring or shaft, sunk in the Diamond Mine, cut Coal No. 5 some sixteen 
feet below the "Big Vein;" but this statement wants confirmation, both 
as regards the discovery of such a coal seam and its identification as the 
"Roger Vein." 

On the east side of Block House Run a heavy sandstone is seen to 
occur about on the horizon of Coal No. 5, and only a streak of coal is left 
to represent that seam. The "Strip Vein" lies just along the grade of 

47 
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the railroad at Linton. It is from two to two and a half feet in thick- 
ness, furnishing an excellent coal, like that at Hammondsville. The 
" Greek Vein " (Coal No. 3) lies about twenty feet below the grade of the 
railroad. It has been opened near the hotel at the east end of the bridge 
Tyhich crosses Yellow Creek. It is, at the outcrop, about three and a half 
feet in thickness. It is of fairly good quality, but contains, as usual, 
much sulphur. It was mined here for many years by the salt boilers. 
The old entry is now closed, but the coal is said to have run out in the 
hills — whether from a " horseback " or a slip can not now be determined — 
and hence it was known as the "Lost Vein." 

It is reported that a coal seam from four to six feet in thickness was 
once opened a few feet above No. 3, but it proved to be only local. It 
was very soft, and seems rather to have been an accumulation of coaly 
matter torn up from its original position and washed into some depression 
by the water from which the associated shales and sandstones were de- 
posited. The "Creek Vein," as mentioned above, was "cut out" in the 
mine opened in this locality, and it is quite possible that the local deposit 
referred to above was formed from its debris. 

A good example of the manner in which shales and coals were eroded 
before the deposition of sandstones which rest on them, may be seen 
alongside the railroad track between the Diamond Mine and the station. 
Here the black shale over Coal No. 4 has been very irregularly furrowed 
by currents which brought in and deposited sand upon it. The shale 
having been here removed in building the railroad, shows the wavy and 
irregular under-surface of the sandstone very distinctly. To fully com- 
prehend such exhibitions it is necessary to realize that sandstones are 
always deposits from water in rapid motion, while shales are the product 
of deposition in quiet water, and coal was formed at the surface as peat 
accumulates at the present day. Hence where we find coal covered with 
fine laminated shale, once a clay, we know that a peat bog was quietly 
submerged and covered with more or less turbid water, from which the 
clay was thrown down as a sediment. Where sandstones and conglom- 
erates irregularly replace shales over coal, we know that the quiet of the 
first period of submergence was followed by a stormy one, where waves 
and currents swept over what had been the bottom of still water, carry- 
ing away more or less of the soft material, and bringing in sand and 
gravel to take its place. 

On the south side of Yellow Creek, at its mouth, the exposures of the 
rocks are very imperfect. In the hill below the post-office a coal seam 
occurs fifty feet above the railroad. It is reported to be thirty inches 
thick, and is probably Coal No. 5. The place of Coals NoSi 3 and 4 should 
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be beneath the railroad. A massive sandstone occurs below grade at this 
point, and this may cut out the lower coals; the exposures are too imper- 
fect to decide this question. 

PORT HOMER. 

At Port Home; the following section was obtained on the farm of Mr. 
Desellems : 

1. Shale and sandstone 50 feet. 

2. Crinoidal limestone 4^ feet. 

3. Olive and red shales, with some sandstone 158 feet. 

4. Coal 6 inches. 

5. Shale 40 feet. 

6. Coal No. 7 18 inches to 3 feet 8 inches. 

7. Sandstone, clay, and shale 40 feet. 

8. Non-plastic fire-clay, with plastic clay 1-J- to 3 feet. 

9. Shale and sandstone 47 feet. 

10. Coal No. 5 20 inches. 

11. Fire-clay 1 foot. 

12. Concealed 75 feet. 

13. Gray shale, with nodular iron 15 feet. 

14. Coal No. 3 — "clay seam" — 3 inches of cannel 

at bottom 3£ to 4 feet. 

15., Fire clay. 8 feet. 

Cleveland and Pittsburgh Railroad 45 feet above river. 

Port Homer is the first point below the mouth of Yellow Creek where 
the "Clay coal" (" Creek Vein," or Coal No. 3) has been identified. It is 
here worked for household purposes, but is a very inferior coal. A trace 
of No. 4 is found twenty to thirty feet above it, but it is not well seen 
here, and is probably thin. A twenty inch seam ninety feet above. Coal 
No. 3 is probably Coal No. 5, although the exposures are insufficient to 
determine this. The seam ninety feet ai>ove that last mentioned, is ap- 
parently Coal No. 7, the place of No. 6 being half way between the visible 
coals. No traces of it were discovered, and it may be wanting. The in>- 
terval is too incompletely shown to decide the question. 

m'coy's station. 

From Port Homer the strata are nearly horizontal to McCoy's. They 
slightly rise towards the south, indeed, as the fire-clay under No. 3, on 
the grade at Port Homer, is at McCoy's five or six feet above the railroad. 

As shown in the section made at Port Homer, a hard non-plastic fire- 
clay, similar to the Mineral Point and Mt. Savage clays, occurs about one 
hundred and fifty feet above the railroad. It is associated with plastic 
clay and recurs in many of the sections taken in this vicinity. Its thick* 
ness is variable, reported from eighteen inches to ten, feet, but no good 
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exposures of it were seen, and it has been but little used. No definite 
report can therefore be made in regard to its economic value. 

A strong dip to the west and south begins at McCoy's Station. This is 
strikingly shown by comparing the sections taken at McCoy's, and New 
Cumberland, West Virginia. 

The fire-clay of Coal No. 3 affords a convenient datum line, as it is a 
strongly marked stratum, and is worked at many localities in this region. 
At McCoy's this is forty-five feet above the river, while at New Cumber- 
land it is one hundred feet above the same level. 

The following very incomplete section was taken by following up the 
run from McCoy's to Taggart's farm, two miles west : 

FT. IN. 

1. Hill tops with many fragments of buff limestone about 650 feet 

above the Ohio Biver. 

2. Concealed „ ----. 81 

3. Coal outcrop. 

4. Concealed 45 

5. Coal outcrop— strong. 

6. Concealed . -. .. 99 

7. Coal, old opening : 2 10 

8. Interval, chiefly sandstone and shale 234 

9. Coal, Taggart's (No. 5?) poor ..„ . .... 2 

10. Fire-clay resting on nodules of ferruginous limestone 5 

11. Interval consisting of heavy masses of sandstone where exposed. 95 

12. Coal reported thin. 

13. Slate with nodules of iron ore - 36 

14. CoalM.3 - 2 6 

, 15. Fire-clay -------- ----- .----- -- ------ - 8to9ft. 

Coal No 3 at McCoy's averages about thirty inches in thickness, and is 
of the usual rather inferior quality. Its underlying clay supplies material 
to a manufactory of drain pipe and tiles. Immediately over the coal is 
a bed of shale containing balls of kidney ore, such as is usually found 
between Coals No. 3 and No. 4, in the valley of Yellow Creek, below its 
mouth, and on the north side of the Ohio. On the Virginia side of the 
river this shale bed is replaced by a heavy mass of sandstone, which cuts 
out Coal No. 4 just as at Smith's Ferry, and it is quite possible that those 
two exposures are parts of the same sandstone belt, marking the line of 
some current of water which swept the surface of this region after the 
formation of Coal No. 4. : Ml the coals in the vicinity of McCoy's Station, 
so far as explored, are either thin or of poor quality. The " Strip Vein," 
No. 4, is either thin or wanting, and the three higher seams of the lower 
coal group show a marked degeneration as compared with their develop- 
ment at the mouth of Yellow Creek, about five miles further north. Be- 
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tween the "Clay Coal" and that marked No. 5 (?) in the section, no seam 
of workable thickness has been developed. 

The coal called No. 5 has been opened in several places, but is reported 
to be slaty and inferior. , Between two hundred and twenty-five and two 
hundred and forty-three feet above this, a coal was formerly worked on 
Mr. Taggart's farm, but the mine was abandoned long since on account 
of the inferior quality of the coal. Near the tops of the hills are two 
coal outcrops with fragments of an overlying buff limestone probably 
belonging to the Pittsburgh series, although the coals have not been 
opened. Two and a half miles south-west of McCoy's a coal is worked 
on the farm of Mr. John Winns. It is reported to be four feet in thick- 
ness, and is apparently the same mined at Knoxville, which is Coal No. 8. 

The difference in level between the corresponding members of the sec- 
tion at McCoy's and New Cumberland has already been referred to. The 
distance between the two points of observation is scarcely a mile, but by 
comparing the levels of Coal No. 3, the," Clay Seam," and Coal No. 7, the 
" Prentiss Coal," it is seen that the dip is westerly about fifty feet. 

The section at New Cumberland is as follows : 

1. Slope concealed ^ 60 feet. 

2. CoalNo7—" Prentiss" or "Gipff" coal 4 to 5 " 

3. Fire-clay with ferruginous limestone 8 " 

4. Interval showing in places massive sandstone 208 " 

5. Coal JSfo.d— poor ._ ---- 3 " 

6. Fire-clay — 7 " 

7. Sandy fire-clay 10 " 

8. Hard blue limestone - 3 " 

9. Sandy and micaceous shales ■>--- 55 (i 

10. Slope to river 25 tl 

Several deep wells have been bored at New Cumberland. One of these 
was begun about twenty-five feet above the river, and carried to the 
depth of one. thousand and one hundred feet. According to the report 
of the drillers the register of this well was briefly as follows : 

FT. IN. 

1. Earth 12 

2. Coal - - 1 

3. Sandstone - - 7 

4. Shale ...„ 5 

5. " Blue rock > ; (sandstone) .- -'» - 7 

6. Black shale - 4 

7. Coal - - - - 1 

8. Shale 29 

9. White sandstone - - 4 

10. "Blue rock" ..— 3 



742 GEOLOGY OF OHIO. 

: FT. IN. 

11. Iron ore g 

12. Soft blue shale 7 

13. Coal 5 q 

14. " Conglomerate rook n followed by alternations of shale and sandstone to bot- 
tom. 

A shaft was subsequently sunk to the lower coal and it was found to 
be largely composed of slate and worthless. This stratum has been 
found in wells bored at McCoy's Station, and it was supposed to be Coal 
No. 1. Whether it is really the representative of the Massillon coal can- 
not be determined, although this seems probable from the fact that it 
holds about the proper position for that seam, and no coal whatever was 
found below it. If, as reported by the drillers, the well passed through 
a conglomerate immediately below the coal, this would lend additional 
probability to this theory. The nearest point to New Cumberland, 
where the Briar Hill coal has been struck, is at Limaville, forty-five 
miles north-west. The difference in level between the lower coals of the 
two localities is about 400 feet ; the coal at Limaville being 409 feet 
above Lake Erie, while that at New Cumberland is just about the lake 
level. 

The limestone found beneath the " clay coal," at New Cumberland, is 
apparently identical with that which holds nearly the same position at 
Wellsville. It has not been met with in jother sections in "this region, 
and would seem to be a local deposit like several of those higher up in 
the series in different parts of Jefferson county. By Professor I. A, 
White, of the Pennsylvania Geological Survey, this is thought to be 
identical with the " Ferriferous Limestone " of Rogers. If this is true, 
there is a great thickening of the Lower Coal Measures toward the east, 
for here this limestone is only about 125 feet above the lowest trace of 
coal found, and what is, for this region, the base of the series, whereas 
the Ferriferous Limestone is in Pennsylvania some 300 feet above the 
Conglomerate. There is very little doubt that the " Creek " and " Strip " 
veins of southern Columbiana county — which may be traced along the 
Ohio continuously from Liverpool to Sloan's Station — are identical with 
Coals Nos. 3 and 4 of the vicinity of New Lisbon, the first two workable 
coals above the Block coal — (No. 1) at Limaville and vicinity, and with 
the furnace coal and the next seam below it at Leetonia. That they are 
identical with Coals Nos. 3 and 4, of the Tuscarawas Valley, cannot be 
demonstrated, as they have not been, and cannot be traced through the 
divide, but they hold the same relative position to the Barren Measures, 
and Coals Nos. 6 and 7 above, and to the base of the Coal Measures below. 
The flow of g;as from the New Cumberland well has always been large, 
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and it was for a time turned to account for the manufacture of lamp- 
black. Burning jets of gas were made to impinge on slabs of soap stone, 
and the accumulated carbon was automatically removed by a scraper. 
The lamp-black was of excellent quality, and was used for the manu- 
facture of printer's ink, etc. The works have recently been burned, and 
the gas is about to be utilized in Porter Smith & Co.'s fire-brick factory. 

ELLIOTSVILLE. 

Between McCoy's and Elliotsville, a distance of If miles, the " clay 
seam " — Coal No. 3 — is well exposed, running nearly parallel with the 
railroad, and from 3 to 4 feet above its grade. The clay is worked at 
several places, viz.: at the establishment of Messrs. Porter & Miner, where 
it is manufactured into fire-brick of good quality ; by Messrs. Garlick & 
Sizer, and Mr. Jno. Freeman in their pipe works, and at the " Excelsior 
Works " (Conner Bros.) 

At Porter and Miner's a good coal 3 feet in thickness-is found about 30 
feet above the " clay seam." This is coal No. 4 — the " Block " or " Strip" 
Vein. A well bored here is reported to have passed through 5J feet of 
coal 80 feet below the " clay seam," but the distance is probably greater 
and the coal the same as that found at New Cumberland, and proved by 
trial to be worthless. About a quarter of a mile above Elliotsville, at 
Freeman's terra cotta and drain-pipe works, the following seetion was 
observed : 

FT. IN. 

1. Sandstone massive - - - 40 

2. Gray shale 5 

3. Coal iVo.5 3 2 

4. Fire-clay - 1 

5. Limestone 3 

6. Shale and sandstone - - 46 

7. Coal - 2 6 

8. Interval — partly covered 52 6 

9. Coal reported thin — No. 4. 

10. Shales with nodules, of iron ore 25 

11. Coal No. 3, very sulphurous 2| to 3 

12. Fire-clay — used in the pottery - 8 

13. Slopetoriver 20 

The openings in the upper coal, No. 7, are now all abandoned, and the 
coal here called No. 5 is regarded by the residents of Elliotsville as the 
Eoger Seam of Yellow Creek. This was at first supposed to be impos- 
sible, as its distance above the u clay coal " is so great — 130 feet — and 
there is an intervening coal, No. 7, of the above section, which corres- 
ponds better in position to the Roger Vein, but a comparison of the 
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sections at Freeman Bros., Elliotsville, Croxon's Run and Sloan Station, 
indicate that the limestone coal of Elliotsville is No. 5, here widely- 
separated from the underlying coals, and a local coal sea,m coming in to 
occupy the middle of the interval. Possibly further observations will 
prove this conclusion wrong, but it is the only logical inference from the 
facts now before us. If we were to suppose the limestone coal at Elliots- 
ville to be No 6, we should then have another difficulty in the interval • 
of 100 feet, which separates that from Coal No. 7, which is nearly twice 
the average distance in this region. Another fact that argues in favor 
of the coal in question being No. 5, is that 30 feet above it is a hard, non- 
plastic fire-clay, which is found in most of the sections along the river. 
At Smith's Ferry it is below Coal No. 6, and at Sloan's Station it lies 
above the " Limestone Coal " which is here only 62 feet from No. 4, and 
midway between that and Coal No. 7, The intervals are there all di- 
minished as will be seen when the notes on that locality are reached. 
At Elliotsville the local geology has been quite carefully studied by Dr. 
Wilmot Garlick, and the members of the Geological Corps have at differ- 
ent times received much assistance and many courtesies from him, and 
his father, Dr. T. Garlick. 

The following section was taken at Elliotsville : 

1. Shaly sandstones reported to contain near top a eoal 3 to 4 

feet in thickness . ^ _ . 150 feet. 

2. Coal t thin. 

3. Fire-clay and shale, used for pottery 3 feet. 

4. Coal, thin - 3 inches. 

5. Fire-clay and shale 35 feet. 

6. Coal No. 7, hard and clean.. 3 feet 8 inches. 

7. Shale sandstone and covered 66 feet. 

8. Hard clay, changing gradually into shale above and be- 

low, reported 8 feet. 

9. Shales and shaly sandstones 26 feet. 

10. Coal No. 5, soft and smutty 3 feet 2 inches. 

11. Fire-clay 6 inches. 

12. Limestone 3 feet. 

13. Sandstone and shales, with a line of springs near the 

middle „._. 85 feet. 

14. CoalNo. 4 18 inches. 

15. Fire-clay and gray shales, with nodules of iron 25 feet. 

16. Coal No. 3 2£ to 3 feet. 

17. Fire-clay, used in pottery 8 feet. 

18. Hard, blue, argillaceous sandstone, with mica, to river. 

The exposures of the strata between the coals is not very good, but all 
the coal seams enumerated above have been opened by Dr. Garlick. 
The clay and argillaceous shales associated with the two thin coals (2 
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and 4 of section) are used as a mixture in the manufacture of sewer pipe. 
The principal supply of c^ay comes, however, from below Coal No. 3. 

Dr. Garlick has an extensive terra cotta and drain-pipe factory, for 
which the raw material is obtained from the fire-clay of the "Clay 
seam," and he has now the largest stock of such things as he manufac- 
tures to be found on the river. The principal articles made here are 
drain-pipe of all sizes from two inches to thirty- three inches in diameter, 
terra cotta chimney tops, vases, etc. 

The upper coal (No. .#) is clean and bright, mines in blocks, and is o^ 
better quality than the seam next below it. It is now not much used, 
as it costs more than the other. Coal No. 5 is very black and smutty, 
contains considerable sulphur, and has some "bony" coal in the lower 
bench. It costs two cents per bushel delivered at the works. The coal 
found beneath the "Roger seam," at Freeman's, has not been detected 
here. Its position is, however, indicated by a line of springs. Coal No. 4 
has been opened, but, being only eighteen inches thick, is not worked. 
The coal taken from this seam is very hard, and burns well, but leaves a 
red and rather copious ash. Coal No. 3 has its usual sulphurous character,, 
and is not mined. Analyses of the coals and clays of Elliotsville will be 
found in the tables given at the end of this chapter. 

At the Excelsior Works, Coal No. 3 lies just above the railroad; at 

Garlick & Sizer's, seven hundred and twenty- eight feet south, it is from 

seven to ten feet below — showing a southerly dip of about one foot in a 

hundred. 

croxon's run. 

At Croxon's Run are extensive factories which formerly produced fire- 
brick of good quality, but they are not now in operation. The following 
is a section of strata found in the hills here: 

Section at Croxon's Run. 

1. Slope, with black shale at base. 

2. Coal No 7, quality good 3£ feet. 

3. Interval, showing shaly sandstone where rock is exposed.. . 77 feet. 

4. Black shale 18 feet. 

5. Coal No. 5, good quality 34 inches. 

6. Fire-clay, thin. 

7. Limestone 2 feet. 

8. Sandstone * 80 feet. 

9. Gray shale 6 to 8 feet. 

10. Coal No. 4 28 to 30 inches* 

11. Argillaceous shale... 15 feet. 

12. Coal No. 3 36 inches. 

13. Clay, used for fire-brick 7 feet. 

14. Sandstone to Croxon's Run. 
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The strata have a rapid dip to the south and west from Croxon's Run, 
and local dips were reported as high as eighty feet in two hundred 
yards. 

sloan's station. 

About a quarter of a mile above Sloan's Station are the fire-brick 
works of John Francy. Coal No. 3 here lies about twenty-three feet be- 
low the railroad. It is from thirty to forty inches in thickness, and of 
somewhat better quality than where mined further up the river. It is 
overlain by a stratum of micaceous sandstone twelve to fifteen feet in 
thickness, which forms a remarkably smooth and firm roof throughout 
most of the mine. Below the coal is soft, plastic fire-clay, thirteen feet 
in thickness, which supplies the material for the factory. Under this is 
a hard, silicious clay, of unknown thickness, not worked. In one part of 
the excavation made to remove the fire-clay, it was found to assume 
locally the hard, non-plastic character of the Mineral Point and Mt. Sav- 
age clays. This phase of our fire-clays is much less uncommon than is 
generally supposed, as most of them exhibit some local manifestation of 
it, and although most characteristic of the clay under Coal No. 5, in Tus- 
carawas county, is only local there, and can not be trusted as a means lor 
identifying clay seams at distant points. Mr. Francy's works are among 
the most extensive on this side of the river, producing about two million 
bricks annually. 

The section of the strata in the hills above Sloan's Station is as follows : 

FT. IN. 

1. Slope concealed . 80 

2. Coal out-crop, repoited to be 6 

3. Interval, where exposed heavy masses of gray, with bands of red 
shale 184 

4. Coal out-crop, reported 6 

5. Clay and shale .--, 18 

6. Coal , reported 1 6 

7. Olive shale 27 

8. Coal No 7 3£ to 4 

9. Fire-clay, reported 6 to 7 

10. Interval, principally sandstone, with non-plastic clay, reported 

16 to 18 feet near middle - 75 

11. Gray shale 5 

12. Coal No. 5, good qualily 3 

13. Limestone :...- 2 

14. Interval concealed 58 

15. Coal No. 4, good 2 6 

16. Clayandshale -. - 14 

17. Blackshale 3 

18. Fire-clay - 8 
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The section of the strata below the surface at Sloan's Station has been 
revealed by a boring and shaft made for Messrs. Carlisle & Co., to reach 
a thick seam of coal reported by several drillers to be something like a 
hundred feet below the river. This was found to be mostly a mass of 
shale, and of no economic value. 

The section of the shaft and boring is, according to Mr. W. W. Rogers, 
as follows : 

FT. IN. 

1. Earth and gravel .... - - 53 

2. Fire-clay 3 

3. Blue shale - - 23 

4. Coal No. 3 * 3 4 , 

5. Fire-elay - 9 

6. Hard blue sandstone 9 6 

7. Shale 8 

8. Sandstone --- - * 5 6 

9. Blue shale 23 

10. Shale .- * 31 

11. Black shale 3 

12. Sand -rock to bottom. 

A somewhat different section of the strata at Sloan's Station was fur- 
nished, I think, by Mr. Carlisle, from borings made previous to the sink- 
ing of the shaft. It was copied on chart 3, published with Vol.1 of this 
report, and was as follows : 

Fr. in. 

1. Earth and gravel 55 

2. Coal No. 4 - 2 6 

3. Fire-clay - 4 

4. Darkshale 22 

5. Coal No.3 „„.......-.. .-..J 3 9 

6. Fire-clay - 9 

'7. Sandstone.... 22 

8. Shaly sandstone * - - 20 

9. Soft, greenish clay 7 

10. Flaggy sandstone 21 

11. Darkshale - 21 

12. Black shale — with gas - 6 to 7 

13. Very hard sandstone... 37 

Coal No. 3, at Sloan's Station, as shown by these analyses given at the 
end of this chapter, is of unusually good quality. The fire-clay below it 
is worked by Messrs. Connelly, Hood & Co., successors to Messrs. McFad- 
den & Carlisle, for the manufacture of drain-pipe, etc It is reached by 
a slope at a perpendicular depth of about 60 feet. The upper coals at 
Sloan's Station have not been thoroughly developed; that called Coal 
JSTo. 5, in the section above, is known in many places as the " Lime- 
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stone Coal" or "Mud Vein," because of its proximity to a limestone 
which underlies it, and of its containing a seam of shale or clay. A. 
hard non-plastic clay is again found here above Coal No. 5, but its value 
has not been fully tested. A fire-clay 6 feet in thickness, lying 25 feet 
above Coal No. 3, was at one time worked by McFadden & Carlisle, and 
was shown to be for some purposes of superior quality. For the manu- 
facture of drain-pipe it was, however, found to be less desirable than the 
clay under Coal No. 3, and this was therefore used in preference. 

The following section was taken from Knoxville due south to Island! 
Creek. 

FT. IN. 

1. Hill-top at Knoxville, 630 feet above railroad, at Sloan's Station. 

2. Slope with outcrop of buff limestone 76 

3. Coal outcrop, reported 1 6 

4. Interval, where exposed, yellow and greenish shales 108 

5. Coal No. 8, Pittsburgh seam 4 

6. Fire-clay 4 8 

7. Buff limestone 2 6 

8. Interval — shales and limestone where observed 142 

9. Hard blue limestone „ 3 

10. Shale 10 

11. Crinoidal limestone „ 2 

12. Sandstone and shale to creek 153 

The clay works at Sloan's Station are the last now in operation on the- 
Ohio side in descending the river. The rocks here dip rapidly south- 
ward, and Coal No. 3 and its clay are said to disappear below the Ohio 
at the northern extremity of Brown's Island. At King's Creek, on the 
Virginia side, however, they are seen at about the same level as at 
Sloan's Station, and the clay is there used for the manufacture of fire- 
brick. 

Between Sloan's Station and Brown's no coal has been found of work- 
able thickness and good quality, although the explorations in search .of 
it have been quite extensive. 

Near Jeddo, half a mile from Sloan's, a coal seam has been opened on< 
the farm of Mr. Campbell, which is apparently the same as that worked! 
by Mr. Thos. Wells, and also with that marked Coal No. 5 in the section 
at Brown's Station. At Mr. Well's mine the section is as follows : 

1. Gray shale. 

2. Coal No. 5 (?) containing much sulphur * 2£ feet. 

3. Shale 6 to 10 " 

4. Coal 3to 4inches. 

5. Black shale '. 1 foot. 

6. Massive sandstone to the Ohio, an& forming bed of river 45 feet- 
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A little further south, on the same property, the workable coal of the 
preceding section is shown in its relative position with three seams 
above it. The section is us follows : 

1. Gray shale. 

2. Coal 15 inches. 

3. Clay shale , 18 feet. 

4. Coal 12 inches. 

5. Sandstone and shale 18 feet. 

6. Coal No. 7(f) --* 2i to 3 feet. 

7. Interval concealed „. 54* feet. 

8. Coal No. 6 (?) or grade of railroad 2£ " 

9. Fire-clay and sandstone to river 45 " 

By reference to the section at Sloan's Station it will be seen that the 
upper workable coal has two thin coals above it, just as here ; and as 
these lie at the base of the Barren Measures, we may consider the upper 
workable coal of the section, next below the two little seams, as Coal 
JSTo. 7. 

At Sloan's Station, the distance between Coal No. 7 and the "lime- 
stone coal" (No. 5) is eighty-five feet; between Coal No. 7 and the next 
coal below it, in the Wells property, the distance is only fifty-four feet. 
Hence, if the coals are the same in both sections,, they have approached 
each other thirty-one feet in three miles. This is no unusual thing for 
coal seams to do, but it is quite possible that the lower seam at Wells's is 
not the same as the " limestone coal" at Sloan's Station. There is appa- 
rently no limestone below it, and if we are right in our enumeration of 
the coals at Sloan's, Coal No. 6 belongs in the blank interval where the 
hard clay is at Sloan's, and it is quite possible that it has made its ap- 
pearance at Wells's mine. Unfortunately, the heavy bed of sandstone 
which forms the immediate bank and bed of the river has obliterated the 
record below, so that, without further exploration, it is impossible to 
settle this question. 

From Jeddo to Brown's Station the Cumberland (or No. 7) coal has 
"been much sought for, but without success. 

On Island Creek, however, it has been found and worked in several 
places. It is here known as the " Finley Coal." It is worked on the 
Moreland farm, but is reported as running down to two feet, and even 
disappearing altogether. The following is a section from the summit 
of the hills to Moreland's mine, andjhence to Island Creek : 

1. Slope covered...- „.. 70 feet. 

2. Crinoidal limestone.-- - 5 a 

3. Slope mostly covered, olive shales and sandstones near 

base .* „„ 220 l( 
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4. Shale with iron nodules ... 18 feet. 

5. ^Coal No. 7, inferior in quality ... i 4 

6. Fire-clay reported 7 

7 - Shale ; 5tol0 

8. Limestone 3 

9. Shale and sandstone 45 

10. Gray and black shale ,.. 10 to 15 

n - Coal - , 20 inches to 2 

12. Fire-clay reported 5 

13. Massive sandstone to Island Creek. 

In thef above section the coals are apparently the same with those 
opened at Wells's mine, the distance between them being here seventy-twa 
feet, and fifty-four feet there. The lower coal in the above section has 
not been worked to any extent. It is reported poor. The " Finley Coal," 
or No. 7, at Moreland's, has the following composition : 

1. Black shale. 

2. Slaty coal 18 inches. 

3. Coal 30 <t 

4. Slate parting \x (t 

5. Coal... \q st 

6. Fire-clay. 

Nearly a mile further up Island Creek, this coal has been opened on the 
farm of Mr. H. F. Fleming, three and a half to four feet thick, and of good 
quality, though, as shown by analyses, inferior to the Steuben ville coal. 

In the highlands back of the river the Pittsburgh seam is found in 
many localities from Knoxville south. It is quite largely worked for 
homfe use, but it lies at a distance from the -railroad, and the coal it fur- 
nishes is of fair but not superior quality. It cannot, therefore, be profit- 
ably shipped. 

Knoxville is built upon a higher hill than any in the neighborhood. 
Several seams of buff limestone occur on the hill, and the Pittsburgh 
coal lies one hundred and eighty-five feet from the top. It is here four 
feet thick, and is mined on the farm of Mr. T. S. Mills. 

Coal No. 8 also occurs in some of the high hills between Knoxville 
and McCoy's Station, and towards the south and west it is found on all 
the land which is high enough to catch it. It is mined in many places 
near Pekin and Richmond. 

The following section was taken from Knoxville south to Island Creek. 
The heights were measured by barometer in bad weather, and are there- 
fore not to be relied upon. For example: the distance between Coal 
No. 8 and the crinoidal limestone, which is elsewhere in this region 
about two hundred feet, as shown by the barometer, is, according to the 
series of observations, only one hundred and sixty-two feet : 
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K FT. IN. 

1 . Olive and red shales, with bands of buff limestone 76 

2. Coal reported .-* 1 6 

3. Oliveshales 108 

4. Coal reported *-- 2 6 

5. Oliveshales ---- *-. r 30 

6. Coal No. 8 4 

7. Fire-clay 8 

8. Buff limestone - 2 6 

9. Shale and sandstone of Barren Measures o 149 (?) 

10. Hard blue limestone 3 

11. Shale 10 

12. Crinoidal limestone <. 2 

13. Shale and sandstone of Barren Measures to creek . 153 

A more complete and satisfactory section was obtained from the top of 
the hills near Richmond to H. F. Fleming's mine, and thence to the 
mouth of Island Creek. 

Section from Richmond to Mouth of Island Creek. 
[Hill top. Jos. Moses' farm, 623 feet above Ohio River.] 

FT. W. 

1. Shale, with bands of limestone and thin coal near middle 67 

2. CoalNo.8 2 6 

3. Fire-clay and black shale. - -. 6 

4. Buff limestone - 3 

5. Interval, mostly olive shales -. 203 

6. Crinoidal limestone 6 

7. Coal ' .. 1 

8. Interval, mostly olive and red shales - J. 108 

9. Dark argillaceous shale 6 

10. Coal 1 6 

11. Fire-clay 3 

12. Blue bastard limestone 2 6 

13. Gray shale. 12 

14. Coal 1 

15. Fire-clay - - 6 

16. Gray and greenish shale 40 

17. Coal No. 7, H. F. Fleming's 4 

18. Fire-clay, reported to be 7 

19. Shale 13 

20. Limestone, used for lime, reported ,.. 3 

21. Shale 40 

22. Hard blue bastard limestone 2 

23. Sandstone, shale, and thin limestone . 4 

24. Coal, reported to be 1 

25. Ferruginous limestone 3 

26. Gray shale - 4 to 5 

27. White micaceous sandstone 2 to 3 

28. Gray and black shale 10 to 15 

29. Fire-clay, reported to be * 5 

30. Massive sandstone to river 49 



752 GEOLOGY OF OHIO. 

In the lower part of the above section we have a repetition of the sec- 
tion at Sloan's Station witn some important differences. The upper 
workable coal seam (No. 7) is easily identified as also are the two small 
•coals above it. The coal 88 feet below the Fleming seam is apparently 
the same with that 80 feet below it at Sloan's Station, but between the 
two, 21 feet above the lower seam, a thin coal has come in with limestone 
below it. This is perhaps the beginning of the reappearance of Coal No. 
6, which has been wanting in the sections above. 

West of Brown's Station a somewhat remarkable development of can- 
nel coal is found in the upper part of the Barren Measures below the 
Pittsburgh Coal. In Taylor's Hill, half a mile south of Brown's, two 
seams of cannel are opened and mined for domestic use ; they are about 
90 feet apart, and are respectively 385 and 295 feet above the railroad. 
The lower seam at Taylor's mine is 3 to 3 \ feet thick ; at Dobb's, 3 feet 
10 inches. The upper seam is 3 feet 4 inches and has supplied some 
fuel for household use. 

Three or four miles west of Taylor's, on Ford's and Hunt's farms, a 
much thicker seam of cannel coal is found, which, perhaps, corresponds 
to the upper one in Taylor's Hill. On Ford's farm it is reported to be 
h feet 8 inches in thickness, and another seam of cannel is reported 
some 75 feet below. On the farm of Mr. Hunt the following interesting 
section is shown : 

FT. IN. 

1. Coal 2Vo. 8 with limestone above and below, struck in well 4 

2. Sandstone and shale partly concealed _ „ 49 

3. Cannel Coal .» „ 9 3 

4. Sandstone 17 

5. Sandy shale with seams of coal „ 3 

6. Coal „ 8 

7. Fire-clay and concealed „ 10 

8. Limestone 2 

9. Sandstone 23 

10. Olive shale .......... 45 

All the cannel from these beds contains much earthy matter, and yet 
serves an excellent purpose for local fuel, and it is possible that in some 
localities a sufficiently pure coal can be found to be worth exportation. 
(See analysis at end of chapter.) 

We have in this local development of beds of cannel a good illustra- 
tion of the mode of formation of this variety of coal. They are with- 
out the under clays which are always associated with strata of cubical 
coal, and the carbonaceous matter which chiefly composes them has 
evidently been transported from its place of origin and deposited in 
some lagoon, or lake of quiet water, just as we see inky looking streams 
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carrying off the most perfectly macerated vegetable matter from our 
modern swamps. In the general discussion of the formation of coal con- 
tained in Chapter XXXI, p. 125, the origin of cannel is so fully treated 
that no further reference to it is required here. 

From Brown's Station to the mouth of Wills Creek there are no ex- 
posures which can serve to maintain the geological connection, and no 
explorations have been made by boring or otherwise that can help us in 
the correlation of the Steuben ville coals," and those of Island Creek, and 
the upper river. This blank is greatly to be regretted, as, until it shall 
be filled, it will be perhaps impossible to definitely settle the mooted 
question of the proper numbering of the Steubenville " Shaft Coal.' 7 

WILLS CREEK; 

The valley of Wills Creek lies altogether in the Lower Barren Meas- 
ures. At its mouth the base of this series is reached, and the tributaries 
of the stream have their sources in hills which rise above the Pittsburgh 
Coal. 

The following section gives the succession of the strata from the house 
of Deacon Robertson — situated on the hills which overlook the valley 
of Wills Creek on the north side— to the mouth of the creek. From this 
level it is continued downward from the register of the well bored by Mr. 
J. McElroy, half a mile from the Cleveland & Pittsburgh Railroad, and 
commencing about twenty -five feet above it. 

Section on Valley of Wills Creek. 

FT. IN. 

1. Slope concealed.... . ...„.„ ........._ -..„ 38 

2. Limestone . .. .. . . ». 2 

3. Coal - ...* . 1 

4. Slope concealed „ 28 

5. Limestone— reported 5 

6. Shale . „.... 1 

7. Coal No. .8, Pittsburgh seam 4 

8. Fire-clay . 1 

9. Limestone 2 

10. Slope concealed «,.......: 140 

11. Limestone reported ........................ 8 

12. Sandstone '30 

13. Shaly sandstone .... 42 

14. Blue shale (limestone on opposite side of valley ) 5 

15. Coal, good — Harlem seam (?) 2 

16. Fire-clay (reported) 9 

17. Concealed .„ „.. 80 

18. Limestone (reported) 4 

19* Concealed ........ ...»«,. «,„,,„«,«, . bbh .„.,.... „**„** ...... „»„... 75 
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20. 

21. 

22. 

23, 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

46. 

47. 



Sandstone 

Concealed ... r . 

Coal (on opposite side of valley) 

Shale " " 

Coal 



FT. 

25 

20 

1 

20 



Olive shale (to creek) 10 

Shale, concretionary (to well head) 6 

"Fire-clay" and shale in well ^ 10 

Coal No. 7 (?) 

Fire-clay 

Shale 

Sandstone 

"Flint-rock" 

Sandstone 

- l Black slate" 

Coal 

"Blue clay" 

Limestone 

Gray shale 

Black shale 

"Coal, cannel" (?) 

Blue shale 

Sandstone 

"Blue flint" 

Sandstone 

Black shale 

Coal 

Blue shale 



3 


.. 


5 


.. 


7 


6 


29 


.. 


1 




18 


.. 


2 


.. 


4 


.. 


2 


.. 


1 


.. 


15 


., 


23 


.. 


4 


.. 


4 




28 


.. 


1 


6 


7 


6 


10 - 


.. 


5 


6 


43 


6 



In the above section the coal midway of the Barren Measures is prob- 
ably the Harlem seam, or lb. It will be noticed that there are two thin 
coals below this a few feet above the creek, then a seam three feet thick 
near the creek level. Sixty-two and a half feet below this is another 
coal four feet thick, with a foot of limestone just beneath the fire-clay. 
Forty-one feet below this .again is a coal reported to be cannel, four feet 
thick, and fifty-seven feet below the u cannel coal" another seam five and 
one-half feet thick is said to have been passed through. When we compare 
this Wills Creek section with those afforded by the shafts and "test 
well" at Steubenville, we find the task of co-ordinating them quite easy. 
The limestone coal (No. 35 of the Wills Creek section) is plainly the 
Shaft Coal of Steubenville. It is exposed in the bed of the Ohio, just 
above the mouth of Wills Creek ; is reached at the depth of 75 feet in 
the shaft of Cable & Co. ; at $0 feet in the Busted Shaft ; at 172 feet in 
the boring in Stony Hollow; at 188 feet in the Rolling Mill Shaft; 204 
feet in Averick's Shaft; at 221 feet in Boreland's Shaft, and at 234 feet 
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at the Mingo Shaft. At Mingo, Boreland's, and the Busted Shaft a 
band of nodular limestone was found just below the fire-clay, as in the 
Wills Creek boring. The coal below this shaft seam (No. 40 of the sec- 
tion) was found in the "test well" 54 feet below the main coal, and in 
the Rolling Mill Shaft at 44 feet below. In the boring at Mingo it is ap- 
parently represented by a thin coal 52 feet below the Shaft Coal. The 
coal seam, which lies sixty-two and one-half feet above the Shaft Coal 
(No. 28 of the section) was passed in the Yocum well one- fourth of a 
mile south of Wills Creek. It is there two feet thick, and is sixty-one 
and one half feet above the main coal. South from this point it appar- 
ently runs out, or is replaced by heavy beds of sandstone, deposited by 
agencies which cut it away. 

The second coal, below the main seam at Wills Creek, (No. 46 of sec- 
tion, 98 feet below the Shaft Coal, and said' to be 5| feet thick,) was 
passed in the Yocum Well 92 feet below the Shaft Coal — the seam be- 
tween not appearing in the record — and is perhaps the lowest seam 
found in the " test well," 80 feet below the Shaft Coal. 

The registers of McElroy's and Yocum's borings are essentially alike, 
except that the first coal under the main geam is apparently wanting in 
the latter, and a limestone is indicated at about its place. The coal was 
perhaps passed through but was too thin to be noticed. 

When we attempt to co-ordinate the coals of Wills Creek and Steuben- 
ville with those of the northern part of the county, we find that the 
observations yet made are not sufficient to rid the subject of all doubt, 
and any conclusion reached must be regarded as provisional, until some 
farther explorations shall be made between Island Creek and Wills 
Creek. The chief and indeed only important question to be settled is 
in regard to the equivalency of the Shaft Coal at Steuben ville, i a, 
which of the coals of the northern part of the county does this represent.' 
In the open-burning character of the coal it furnishes, the Shaft Seam 
has most resemblance to Coal No. 7 — the Salineville " Strip Vein," 
the Groff and Cumberland Coals, and like these it has at Steubenville 
no workable coal above it. Still the evidence has seemed to me stronger 
that it is Coal No. 6, the equivalent of the "Big Vein" of Linton and 
Salineville. This evidence is briefly as follows : — 

1st. The intervals which separate the Pittsburgh Coal and the Cri- 
noidal limestone from the Steubenville Seam, are greater than are any- 
where else known to occur between these strata and Coal No. 7, the dis- 
tance between the Steubenville Shaft Coal and Coal No. 8 being no- 
where less than 500 feet, (502 to 560.) 
2d. On Indian Creek a coal is worked which is there known as 
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" Fleming's " or " Finley's Coal." It is of good quality, and 3J to 4 feet 
in thickness. This has been generally and doubtless accurately identi- 
fied with the Groff and Prentice Coals, and with the upper seam of Nebo 
and Salineville (Coal No. 7.) In all these places it is 7 like the shaft 
coal of Steubenville., the uppermost of the Lower Coal Group, i. e., it is 
the next highest workable seam to the Pittsburgh Coal, but Fleming's 
Coal is 50 or 60 feet nearer the Crinoidal limestone than the shaft coal 
is, and it will be noticed that there are two little coals not far above it, 
the same that appear at Sloan's Station^ and Wills Mine. Coming down 
across the blank space to Wills Creek, we find at the base of the Barren 
Measures, two small coals holding the same relation to a seam three feet 
thick there found near the creek level, and sixty two feet above the Shaft 
Coal. Going towards Steuben ville, this 3 feet coal is found in the 
Yocum Well but 2 feet thick, and in the u test well" it has disap- 
peared. 

3d. The chemical composition of the Steubenville Shaft Coal is quite 
unlike that of No. 7, as that appears on Indian Creek, and Wills Creek, 
and Elliottsville — -as will be seen from the tables of analyses given at 
the end of the chapter. The Shaft Coal contains only about one-fourth 
as much ash and sulphur as are found in No. 7. Hence, as mentioned 
above with our present knowledge of the subject it seems safer to con- 
sider the upper workable coal of Wills Creek as No. 7? and the Shaft 
Coal 60 or 70 feet below as Coal No. 6. 

STEUBENVILLE. 

At Steubenville, numerous shafts have been sunk to Coal No. 6, and 
it is extensively worked, both for home consumption and for exportation. 
Several furnaces and rolling mills have been .erected here, and these, 
with the other manufactories, attracted by the abundance and excellence 
of the coal, have made Steubenville the industrial center of the county, 
as well as the center of population. 

As has been stated the main coal passes beneath the- rirer r just above 
the mouth of Wills Creek, and it is reached in the series of shafts that 
have been sunk to it "along the river bank at a depth which rapidly in- 
creases southward in consequence of the southerly dip of the strata., 
At Cable & Co's. Shaft, above the mouth of Wills Creek,, coal is reached 
at 75 feet from the surface. This is now abandoned, the quality of the 
coal being inferior. Between Wills Creek and the railroad bridge, is 
the shaft of the Jefferson Coal Co., called the Bastard Shaft, which is 80 
feet deep. The coal is here 4 feet in thickness, but is said to be friable 
and sulphurous, and inferior in quality to the coal mined at Steubenville, 
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In the hill above the shaft a quarry has been opened in a stratum 32 
feet in thickness of a light colored sandstone.' This is of excellent 
quality and has been largely worked. In the " Stony Hollow " Shaft 
sunk fo** the Steuben ville Coal and Mining Co., coal was reached at the 
depth of 187J feet — 109 feet below the railroad. The coal is 4| feet in 
thickness and of goo'd quality. 

Fifty-four feet below the main seam is another coal 2| feet in thickness, 
(Coal No. 5). The Market Street Shaft of the Steuben ville Coal and Min- 
ing Co., is 225 feet deep, and the coal lies 23 feet lower than in the 
" Stony Hollow" Shaft. It is here 4 feet to 4 feet 8 inches in thick- 
ness, with a parting 14 inches above the bottom. The roof is gray slate, 
and it is underlain by fire-clay said to be 9 feet in thickness, but con- 
taining much iron and of inferior quality. At the time the survey was 
made sixty miners were employed by the Steubenville Coal and Mining 
Co.; a considerable portion of the product of the mine was coked, though 
the greater part was sold in the city or to the railroad company ; some 
of it was alpo shipped for use in rolling mills and gas works. The coke 
ovens used here are circular, 11 feet in diameter, and 5 feet high in the 
clear, arched from the bottom; the charge is 100 bushels of coal, and it 
is left in the oven 72 hours. To Mr. Jas. Blynn, former superintendent 
of all the works of the company, and to Mr. Wm. Smurthwaite, mining 
captain, we are indebted for much valuable assistance and information. 
In the mine which now connects the " Stony Hollow " and Market 
Street Shaft a thin coal is seen above the main seam. In the " Stony 
Hollow " Shaft it lies near to the main coal, and in the workings of the 
mine it has been'found in contact and blending with it; going towards 
the Market Street Shaft, the seams diverge until they are 18 feet apart. 
In this mine a coal seam 4 feet thick has been found 44 feet below the 
main coal. It is probably the same as that found next below the main 
coal in the Wills Creek boring, and u Stony Hollow" shaft and the 
equivalent of the u Roger Vein" of the Yellow Creek Valley. 

The shaft of the Steubenville Furnace & Iron Co., known as the Gravel 
Shaft, is 92 feet deep; the coal is 3 feet 10 inches thick, and of 
superior quality. It is coked for use in the new furnace of the company, 
and an analysis of the coke, made by Otto Wirth^ of Pittsburgh, gave 
the following for its composition : 

Water and hydrogen .................. „ 72 

Fixed carbon ............ - 90.63 

Sulphur . „ 27 

Ash -- - 8 38 

Total.-'.-..-;.-..-.— - ..„..„, 100.00 
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This indicates a quality superior to that of the Cormellsviile coke, in 
which there is usually 1 per cent, of sulphur, and 10 to 14 per cent, of 
ash. 

Eight or ten inches above the top of the coal, in this mine, is a band 
of impure coal six inches thick,, containing, roots of stigmaria. At a dis- 
tance of twelve hundred feet from the shaft it joins* the main seam, but 
separates from it again thirty feet further on. 

At the Jefferson Iron Works (Spaulding y Woodward & Co.), the shaft 
is said by Mr. C. R, Thomson, superintendent of the mine, to be one hun- 
dred and eighty-seven feet seven inches to the coal. The coal is three 
feet eight inches in thickness, with a parting eight to nine inches from 
the bottom. At the time the examination was made, ninety-five hands, 
miners and putters, were employed' inside the mine. Most of the coal 
raised was consumed in the extensive iron works of the proprietors. 
The fuel used in the furnaces is .coke, one hundred and twenty ovens 
being in operation to produce it. These are .circulars ten and a half feet 
in diameter, with thirty-six-inch spring of arch above wall, fiveand a 
half feet deep in clear under the ring. Charge : seventy-five bushels of 
coal, drawn after forty-eight hours burning, and yielding ninety- five 
bushels of coke. In the furnaces ninety bushels of coke are consumed 
to manufacture a ton of iron.. 

In the mine of the Jefferson Iron Company an effort has been made to 
drive galleries under the Ohio to reach coal lands on the other side. 
This has not been fully accomplished, but, in the judgment of the pro- 
prietors, all difficulties have been overcome, and no obstacles oppose the 
extension of their works as far eastward as may be deemed advisable. 
It should be said, however, that until the low lands on the east side of 
the river shall have been passed, it will not be demonstrated that no 
old channel exists deep enough to cut out the coal. It has been sup- 
posed that the old channel was here not less than one hundred and fifty 
feet deep, since the channels of some of the tributaries of the Ohio at 
points above Steubenville have been found cut to about that depth below 
the present streams;, but the surface where these deep channels are 
known to occur is very much higher than at Steubenville, and conse- 
quently free drainage would be afforded to the tributaries above, even ii 
the buried channel of the Ohio was not more than one hundred feet 
deep. At and below Cincinnati, borings have shown that the old chan- 
nel is at least one hundred feet deep. This, taken in connection with 
the borings made on the Upper Allegheny and Beaver, have led to the 
inference that the old channel was from one hundred to one hundred 
and fifty feet deep at Steubenville,, but the facts presented by the mine 
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of the Jefferson Iron Company, if correctly reported, render it probable 
that the old channel is not much, if any, over one hundred feet in 
depth. The bottom of the Rolling Mill Shaft is about one hundred and 
twenty feet below low water mark in the Ohio. From this point par- 
allel galleries eight yards apart have been driven two thousand two hun- 
dred and seventy feet in an easterly direction. For the first sixteen 
hundred feet the dip was found to be easterly, amounting at the bottom 
of the basin to twenty-two feet; thence the coal rises five or six feet to 
the end of the galleries. The deepest point in the workings is therefore 
about one hundred and forty feet below low water in the Ohio. The 
coal at the eastern end of the workings is four feet six inches thick. 
The exact position of the end at the galleries, with reference to the sur- 
face, was not determined, for they are now filled with water ; but Mr. C. 
R. Thompson, to whose courtesy we owe the information given above, 
states that it is beyond the water surface of the present river. Should 
no deeper channel or excavation be met with, it will be easy to work 
from the Steubenville side the coal lying under the opposite highlands. 
As it has been proved by borings that the Steubenville shaft coal ex- 
tends with undiminished thickness to the western border of the county, 
and as far south as Rush Run with greatly increased dimensions, it may 
be said to be demonstrated that a very large area, throughout which the 
shaft coal is continuous, is laid open and made accessible through the 
line of shafts now open along the Ohio. 

Near the shaft of the Jefferson Iron Company are two others which 
present essentially the same features. These are the shafts of the Penn- 
sylvania and Obio Coal Company (Averick's), and that of the Cincin- 
nati Coal and Coke Company (Swift's). Averick's shaft is two hun- 
dred and four feet deep, the coal four feet in thickness. Part of the pro- 
duct of the mine is coked. The ovens are of the prevailing fashion in 
this vicinity, are charged with one hundred bushels of coal, and burned 
seventy- two hours. The coke weighs forty pounds to the bushel. 

Swift's shaft is two hundred and twenty-on^ feet to the coal, which is 
three feet nine inches to four feet in thickness, and of the same excellent 
quality with that in the neighboring mines. There is a parting of one 
inch of clay one foot from the bottom. The coal is mostly sent to New- 
port, Kentucky, and some of it is coked here and at Cincinnati. 

At Mingo Junction the shaft is two hundred and thirty-four feet to 
the top of the coal. In the vicinity of the shaft the coal is twenty-eight 
inches in thickness, but the extension of the mine north-westward has 
shown the coal to increase to three feet, and there is little doubt that it 
will be found, at no great distance, to reach a thickness of four feet or 
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more. The coal lies here a little higher than at Swift's, but it dips 
rapidly south again, and is some forty feet lower at Bush Run. 

At Mingo the coal is chiefly used in the furnace, and is coked on the 
spot. Deep borings made at Mingo by J. C. Crane, Esq., show a worka- 
ble coal seam three feet nine inches thick at the depth of one hundred 
and thirty-nine feet below the Shaft Coal. This is doubtless the same 
with that struck in boring on Cross Run, one hundred and forty-seven 
feet below the seam which is the equivalent of the Steubenville shaft 
coal. Just which of the Yellow Creek coals this lower one is cannot be 
certainly determined. It is more likely, however, to be the representa- 
tive of Coals No. 3 or No. 4 than of No. 5, as has been suggested. 

The coal is probably thinner at Mingo, because it originally accumu- 
lated on higher ground. We find in all our coal mines that the coal is 
thickest in the "swamps," and thin or wanting on the ridges. This 
means that it accumulated as peat in a bog, of which the bottom was 
irregular, and from which, in many cases, islands projected. Over these 
islands no coal was formed, but on their sides it reached up to the water 
line, perhaps fifty feet or more above the de'epest portion of the marsh. 
When buried under clay and sand, and greatly compressed, the coal, 
into which the peat was converted, occupies perhaps not more than one- 
tenth of the space that the spongy peat did, but it will be found reach- 
ing from the bottom Qf the basin where the peat was, and the coal is now 
thickest over the shallows in diminished thickness, and up the slopes of 
islands or shores to the original water-line, where it terminates in a 
feather edge. 

LA GRANGE. 

At La Grange the La Grange Coal Co., of which Mr. John Lowe is 
manager, have sunk a shaft to the Coal No. 6. The shaft is 261 feet 
deep, beginning 87.56 feet above low water in the Ohio, or 43 58 feet 
above the grade of the Cleveland and Pittsburgh Railroad. By barome- 
tric measurement Coal No. 8 lies 333 feet above the railroad at La Grange, 
which would give for the distance between Coals Nos. 6 and 8, 550.42 feet. 
I am informed by Mr. Lowe that he had the distance measured by level 
some time since, and that it was found to be about 540 feet. The coal at 
La Grange is five feet three inches thick, divided into three benches by 
two slate partings of one inch each, respectively seven and twenty-eight 
inches above the bottom. The shaft at La Grange was sunk under the 
direction of Mr. Lowe, who was the pioneer in this mining enterprise, 
and one of the principal stockholders in the company. He is one of the 
best informed men in the county in regard to its geology, and we are 
indebted to him for much valuable information and assistance in the 
prosecution of the survey. 
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In sinking the La Grange shaft three thin seams of coal were cut. Of 
these two are twenty-two feet above the shaft seam, respectively seven 
and fifteen inches thick, separated by two feet of sandstone. These are 
regarded by Mr. Andrew Roy, State Inspector of Mines (report for 1876, 
p. 172) as the equivalent of the Mingo and Steubenville shaft coals, and 
as Coal No. 7, while the shaft coal of La Grange and Rush Run he con- 
siders the representative of the coal found forty-four feet below the mam 
seam in the rolling-mill shaft at Steubenville, and this as Coal No. 6. 
For reasons given elsewhere, I am compelled to dissent from this opin- 
ion. In my judgment Coal No. 7 runs out just above Steubenville. The 
Shaft Coal at Steubenville, Mingo, and Rush Run is all the same seam, 
and Coal No. 6. The lowest coal in the Rolling Mill Shaft is probably 
Coal No. 5.* 

The Pittsburgh seam, at La Grange, is about five feet thick, with a 
parting of slate, sometimes two, near middle. The coal works in large 
cubical blocks, resembling that mined at Pittsburgh in appearance and 
character, though containing a little more sulphur. An analysis of it 
will be 1 found in the table at the end of the chapter. 

RUSH RUN. 

At Rush Run the Steubenville Shaft Coal has attained extraordinary 
dimensions, in some places being nine feet in thickness. It is, however, 
generally less, being but two feet thick in the highest part of the mine, 
and the average thickness would not be greater than seven to eight feet. 
The coal is divided by partings, and is less uniform in quality than the 
Steubenville coal. Some portions of the seam, however, closely resemble 
it, and there can be no reasonable doubt that they are geologically the 
> same. We have reason to believe, also, that the Rush Run coal is the 
same with the Great Vein of the Hocking Valley region. This cannot 
be demonstrated because throughout all the interval between these twt> 
localities all the lower coal group are deeply buried, but the Rush Run 
and Hocking Valley coals hold the same relative position to the Pitts- 
burgh coal and the crinoidal limestone, which may be and have been 
traced through. The shaft by which the Rush Run coal is reached is 
255 feet deep to the coal. It is owned by Messrs. Peck & Ramsay, who 
have /now for several years carried on extensive and successful coal 
business. 

* I am informed by Mr. Lowe that in a boring on Panther Run, about three miles 
south-east of La Grange > on the West Virginia side of the Ohio, the shaft coal was 
struck at a depth of 347 feet from the surface, and that 29 feet above high-water mark 
in the Ohio. The coal is there six feet ten inches in thickness. Two small seams were 
passed above it, one 160, the other 210 feet from the surface. 
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The Pittsburgh seam comes within easy reach of the river at La Grange, 
and thence southward is worked in a great number of localities, but 
generally only for local use. It is regarded as inferior to the Shaft coal 
being more cementing in character and containing more sulphur. It 
varies, however, considerably in quality, and in the valleys of Short 
Greek and other tributaries of the Ohio shows extended Ikies of outcrop, 
which, when the railroads traverse these valleys, will supply an unlim- 
ited quantity of excellent coal at very low rates. 

TILTONVILLE. 

At Tiltonville, two and a half miles south of Portland, the Pittsburgh 
coal is first mined commercially on the river. It is here five and a half 
feet thick, with a "rider" or roof of coal some two feet in thickness, sep- 
arated from the lower bench by from six inches to one foot of clay shale. 
The roof coal is not mined. The quality of the Tiltonville coal is ex- 
cellent. It has been coked at the Martinsville Blast Furnace, and the 
coke produced from it was very compact and silvery. No coke has, how- 
ever, yet been manufactured from the Tiltonville coal except by way of 
experiment. The Pittsburgh seam at Tiltonville lies 185 feet above the 
railroad, and a well has been sunk to reach the Steubenville coal. This 
is said to have been found at the depth of 400 feet, and to have been only 
one foot in thickness. 

The general geological structure of the western portion of the county 
has already been briefly sketched, but there are some facts of local in- 
terest in this section that remain to be noticed. In the highlands of the 
county the Pittsburgh coal is the only element in the geology that has any 
considerable economic value. This, as has been mentioned, is found in 
the hills about Knoxville, its extreme northern outcrop. It also occurs 
in detached areas in the southern part of Ross and the western sections 
of Island Creek townships. It is more generally present in Salem town- 
ship, and is worked at Springfield, Richmond, etc. The coal is here very 
near the surface, having for cover only a little shale and earth. Half a 
mile east of Richmond, on the road to Steubenville, the outcrop of the 
Pittsburgh seam is visible, covered by the full thickness of its limestone . 
over this is shale, and forty-five feet above is seen the outcrop of a thin 
coal corresponding to that over the Pittsburgh seam, at Wintersville. In 
the vicinity of Salem the valleys are cut deeper, and the hills are com- 
posed of the Barren Measures. These contain two, and sometimes three 
seams of coal, which are always thin, but the lower one is locally and 
sparingly worked. This lies under the Crinoidal limestone, and is the 
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' Harlem seam" of Carroll county. Its best development is at Salem, 
where it is worked by Mr! J. S. A. Carter. It is only two feet in thick- 
ness, but of good quality. The section at Carter's mine is as follows : 

FT. IN. 

1. Shale ' 40 

2. Coal, thin. * 

3. Shale ....1 „ .... 30 

4. Sandstone . „ 2 

5. Crinoidal limestone 3 

6. Coal.,...,....* 6 

7. Shale... 6 

8. Coal 7b 2 

9. Fire-elay 5 

The dip is here one foot in one hundred toward the south-east. 
At Wintersville the hill rises fifty to sixty feet above the Pittsburgh 
coal, which is reached in a shaft. The section here is as follows: 

FT. 

1. Earth . 10. 

2. Shale 20 

3. Coal 1 

4. Olive shale 24 

^5. Hard purple limestone s. 15 

6. Coal No. 8, with its partings _...' 7 

7. Fire-clay.. . *. 1 

8. Limestone 2 

The detailed section of the coal seam is— 

1. Roof coal 1 f oot. 

2. Shale 1 foot six inches. 

3. Coal — top bench, best 2 feet 1 inch. 

4. " Bearing in seam" 3 inches. 

5. "Brick coal" 1 foot. 

6. Bottom coal — poorest 14 inches to 18 inches. 

Along the line of the Pittsburgh, Cincinnati & St. Louis Railroad the 
Pittsburgh coal is found in the hills all the way from Unionport to Alex- 
andria road. At Unionport it makes its first appearance on the east 
side of the anticlinal, which passes northward through Harrison county. 
The section here is briefly as follows : 

FT. 

,1. Concealed „ 20 

2. Coal No. 8, reported to be »„. „„ 5 

3. Slope imperfectly exposed „ ._...,..„ 220 

4. Crinoidal limestone 3 

5. Shale and sandstone to railroad „ „,.« , 70 
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At Bloomfield there are exposed — 

FT. IN. 

1. Sandstone! 40 ... 

2. Coal No. U , 1 3 

3. Sandstone to track _ 4 

Near Bloomfield several borings have been made for oil, but no records 
have been kept. Many persons agree, however, in the statement that a 
coal seam two and one-half feet thick was passed through at a depth of 
about 180 feet, and another five feet thick at a depth of 260 feet. If the 
statement is true, these coals are doubtless Coals Wo. 7 and 6; the latter 
the Steubenville shaft coal. 

At Southfield Station the Pittsburgh coal does not appear immediately 
on the railroad, but is seen about one mile north 3 where we have the 
following section. 

FT. 

1. Sandstone „„ „ 35 

2. Coal No. 8. 

3. Slope concealed , „.»>„ „ T 300 

In the railroad cut, near Shelley's, are seen — 

1. Sandstone 20 feet. 

2. Coal .„.„ * „„„ 5 inches. 

3. Shale .... 9 feet. 

4. Impure limestone * 2 to 3 feet. 

One mile east of the station and half a mile north of the road, on the 
farm of Mr. Davis, a coal seam two and one-half feet thick is opened. 
This lies above the sandstone seen at Shelley's, and is probably Coal 76. 

Half a mile west of Gould's Station Coal No.' 8 outcrops, and has been 
worked 332 feet above the railroad. Another opening nearer the station 
is 315 feet above the track. / 

At Mingo Junction a coal seam twenty inches in thickness is seen 
about twenty feet above the top of the shaft. This is one of the small 
coals, 7a or lb, which lie about midway of the Barren Measures. 

The following notes on the geology of the southern and western por-? 
tions of the county have been furnished me by Prof. J. J. Stevenson: 

Warren Township. — In this township Coal No. 8 is available in the hill- 
sides on both Big and Little Short Creek, but owing to its altitude is 
opened at few localities. Near the junction of the two streams, it is two 
hundred and seventy-five feet above Short Creek, and at Portland it is 
nearly three hundred. The elevation above the stream diminishes to- 
ward the western line of the township to about two hundred and ten feet^ 
The hills are very steep, and the difficulty of constructing roads up their 
sides is so great that most persons prefer to obtain their coal from the few 
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banks already in operation. At Mr. J. C. Pickens*s opening we find it 
somewhat more than two hundred and eixty feet above the creek, and 
showing the following section : 

T. Roof Coal ....-*.-.- *«. .,.»*. ..*.<,... .--**. 2 feet to 2 feet 6 inches 

/it oiay ........ . - <> * a & & a a & . * a a.. rf<k««addrf«d..d^ada<t^>SA« a d /* lee&i 

3. Coal -*..«*. -.--„. .*-.,.». ..a..**-*..--*. 2 feet 6 inches. 

4. Parting ...--,,...-*., ..*«,.. ..*..«. ..**..*. ««*.*. «..«.;. 2-§- inches. 

5. CoaZ .-....,.._-..*.-«-«.*. ..ma ,«**<»„ --*.».,. 1 foot 2 inches. 

6. Parting ..---„ .-.„.-.».,<,<._.-..,.,.-«,.--.-., ..-a .-.„*. 2 inches. 

7. CoaZ *...--. ....*«. -*.,.. .«.,,.--*.**. ,>-.».., 1 foot 6 inches, 

8. Fire-clay. -.-*.--*-*.--.*....-..-«.*-. -a*--.--*--.. 1 foot. 

9. Limestone ..---.. ...--« ««**.«*«* -„-'... 5 feet* 

The coal is of very fair quality, and for the most part quite clean, but 
in No. 5, the "brick coal/' nodules of pyrites occur, which weigh from 
twenty to fifty pounds. These are surrounded by soft coal, and are easily 
detached. 

The same coal was worked at one time near the still-house on Little 
Bhort Creek, but the openings have long been deserted. The thickness 
is said to be not far from five feet. The limestone overlying the coal is 
about forty feet thick, and is -sufficiently jpod in portions to be used as a 
flux. For this purpose it is quarried near Portland, and -shipped thence 
to the furnaces at Steubenville and in the vicinity of Wheeling. 

The strata above Coal No, 8 are not fully exposed at any locality within 
the township. On the ridge road from Portland to Mt. Pleasant, the fol* 
lowing imperfect section was observed: 

FT. 

1. Shales, etc .• .-.---. ...-.,.-.,...-....,.,«,.--*.*.,<,..-.,...,-., -.-..a.*.....,*.. 50 

2. Coal No.ll. — .-.-. ..-;.......-.- * ..-i-, -„-. N 3 

3. Sandstones and shales, with some flaggy limestones ..„.*.,. --------- 130 

4. Limestone, very imperfectly exposed ...-...........-.,.-.,*...»... ..-a.*..*. 50 

5. Coal No. 8c — blossom only. 

6. Sandstone, somewhat shaly „..-..*.,., ..«»«,**..--«,.»...,.,*., *......». ..-.»-. * 25 

7. Limestone— exposure imperfect- -- ----- -^ d - d ...... -. 40 

8. Coal No. 8— -blossom only -..-**-...-*- -.--a.-.-...-.^^.... 5 

Below the coal the rocks are for the most part uninteresting. The sec- 
tion is as follows ; 

ST, 

1. Coal No. 8. 

<4>, J? ire clay ._.<?. ••d.-doad .-*4&4.<i4*ad.46dj<i <f<?.?<f<£cr.<;c?<j<ici4d-'<f..s.9j <*-<£<;<*■ *'.> o 

3. Limestone.... -*.* „«* ...*._.* .-.-^ ....*....» -«*....?-«• 3 

4. Shales and sand s t ones .... .» d -.* <*...*** .---^j ..-* -«*.-.. 50 

5. Limestone, somewhat conglomerate .,-«*. .. - rtrf . ..*_.-.,... .,. mm « dti «** 4 

6. Shales and sandstone .----, -.-...- -,r .. *.^ rf ...„.,*... a. ., -. rf . .-■-.-. 160 

7. Crinoidal limestone •. ^-. .--„.. .... ..-.-..-.-... . : 5 

8« Shales and sandstone to creel ..*,*,*.,•. ^^a **«*-. ****.(* 444**. «*.< «.*.*.,..*-* 5t 
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The limestone (No. 5) is exposed in the roads along the hillsides. It is 
rudely conglomerate, bluish, and yields a good lime even when roughly 
burned. A limestone occupying this position is seen in the bank of Lit- 
tle Short Creek, not far from the Belmont county line. There it is im- 
beded in a mass of clay shale, not laminated, and occurs in three layers, 
fourteen, five, and four inches thick respectively, and separated by one 
to three' feet of the shale. Below these about six feet is a thin, irregular 
layer of nodular ferruginous limestone, extending less than one hundred 
yards, and describing many odd curves. 

The shale immediately overlying the Crinoidal limestone are black, and 
from seventy to eighty feet thick. Near the base they contain many im- 
pressions of Neuropteris and Calamites. At one locality a sandstone ten 
feet thick is seen twelve feet above the limestone, gray to reddish brown 
in color, of concretionary structure, and containing vast numbers of im- 
perfect vegetable impressions. The Crinoidal limestone is occasionally 
seen in the hillsides along Short Creek, and many fragments are seen in 
the stream ; but the bed does not reach the creek level until near the 
western side of the township. On Little Short Creek it is a prominent 
feature in the hills for a mile or more above the junction of the two 
streams, and finally passes under the creek near some ruined mills, be- 
tween three and four miles from Portland. It is in three layers. The 
lowest, two feet thick, is quite compact, and crowded with plates, stems, 
and spines of crinoids, most of which belong to Zeacrinus mucrospinus, or 
to a closely allied species, together with many specimens of Spirifer cam- 
eratus, Producing semirelictdatus, P Nebrascensis, P. longispinus, and Chonetes 
Smithii. This portion of the bed is very hard, and the fossils can not be 
separated. The upper layers are coarsely granular, and yield readily to 
the weather. They are blue, while the other is gray. On top, Retzia 
punctulfera and Hemipronites occur in fragments. The rock is too siiiciouB 
to yield a good lime. 

ML Pleasant Township. — Except in the immediate vicinity of Short 
Creek, the surface of this township is so elevated that Coal No. 8 is barely 
available. Upon the tributaries of that stream, however, it is readily 
accessible. The coal area, which the greater portion of the town- 
ship, will be quite valuable in case an outlet for the coal should 
* be afforded, for back from the creek to the southern line of the county 
there is hardly a ravine of sufficient depth to reach No. 8. Large plots, 
therefore, can be obtained almost entirely free from unsound coal, and 
with excellent opportunity for easy working. 

In the south-eastern corner of the township, the old Wheeling plank 
road crosses Little Short-Creek notfaf above where Coal No, 8 disappears 
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under the stream. Along this road the following section was observed, 
which is very imperfect above, but fully exposed below: 

ST. 

1. Shales and sandstones, badly exposed. - 110 

2. Coal, blossom. 

3. Sandstones, with some limestone 100 

4. Limestone and calcareous shale.. . 60 

5. Coal No. 8c — shale, 2 feet ; coal, 2 feet - 4 

6. Sandstone - 20 

7. Limestone ....... 15 

8. Coal No. Sa 1 

9. Limestone and calcareous shale . -. ... 30 

10. Shale . 5 

11. Coal No. 8. 

In the little stream running by the plank road, Coal No. Sc ha3 been 
taken out. The available thickness is about fourteen inches, and the coal 
is of moderately 'good quality, though much injured by numerous thin, 
slaty partings. The faces are covered by thin films of carbonate of lime. 

Going north-west from Mt. Pleasant, on the Cadiz pike, we find the fol- 
lowing section, which presents some interesting variations from the last: 

FT. 

1. Arenaceous shale 15 

2. Coal No. 12, blossom. 

3. Arenaceous shale. - 50 

4. Coal No. 11, blossom 2(?) 

5. Concealed in part, but most sandstone, with occasional layers of flaggy 

limestone - 115 

6. Limestone and calcareous shale 40 

7. Argillaceous shale „ j 3 

8. Coal No. 8c, blossom 1 

9. Thinly laminated arenaceous shale . . 18 

10. Limestone, gray, ferruginous — weathers yellow 15 

11. Coal No. 8a, blossom : 8 

12. Limestone and shale . 18 

13. Coall?o.8 „ 5 

In these sections, Coal No. 86, of the Belmont county section, which 
should overlie No. 7 of the first and No. 9 of the second, is absent, as is 
also Coal No. 9, which should rest on No. 4 and No. 6 of the two sections. 
It is well worthy of note that the limestone under Coal No. 9 has lost 
twenty feet of its thickness within three miles, while the interval between 
8 and Sc has lessened about thirteen feet. 

On Long Run, whore the base of the last section is reached, Coal No. 8 
has been mined quite extensively, but many of the openings have been 
deserted, or are now lying idle. In the banks of Messrs. Grubbs, Kith- 
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cart, and Mcltey, the main coal varies from five feet to five feet six inches, 
the clay from six inches to one foot, while the roof coal is said, at times, to 
reach three feet. The bank operated by Mr. Robert Dutton is regarded as 
yielding the best coal. It shows the following section : 

1. Eoof Coal ....».....«.......* 6 inches to 1 foot. 

2. Clay .♦.»»*•.**.•*»...*..»... i. *.»..„*.». .10 inches to 1 foot 3 inches. 

3. Slate . * * * . a * s fc * * * » a * * * . . ***«.. .**•»..•»... 2 inches. 

4. Coal •«.•....»*»•*•» *».»»*«*.«»*.«... 2 feet 9 inches. 

5. Parting ..*. »*»» „*»* .... ***. ***. *»*„** ».. J inch. 

6. CoaZ ......•*-*•** ***-*«. *** 1 foot 2 inches. 

7. Parting „•**** .***..**<,*** .*****, .»***.*.*«**.** 2 inches. 

8. CoaJ ..... * *****...•.*.•.„„,.*..-**» lfoot. 

9. Fire-clay. •»•...»•. .*»*»*.*** ......*... 3 feet 6 inches. 

10. Limestone ****** *..-»«. *...-*»»...... 4 feet. 

The roof coal is said to be very good. The upper pyrites band, so char- 
acteristic of the bed, is not persistent here, and occurs only occasionally 
four to eight inches from the top. Nodules of pyrites are common in the 
upper portion of No. 4, as well as in No. 8, where> also> a pyrites band, 
nearly one-half inch thick, is constant. Some portions of the bed are 
exceedingly rich in bitumen, there being layers several inches thick 3 
which seem to consist of little eke. Broken across the grain, the fracture 
is clean and conchoidal, but when split with the grain, the surface is 
irregular. In the middle portion, the coal is rather open-burning, comes 
out beautifully in blocks, and contains many laminae of vegetable char- 
coal. In the lower portion^ films of carbonate of lime frequently occur 
on the faces. This is one of the prettiest coals in the county, and appears 
to be comparatively free from sulphur. 

On the Smithfield road, there are several openings near Short Creek. 
In these the main coal is five feet to five feet four inches thick, and the roof 
coal is from six to twelve inches. The coal is not inferior to that obtained 
on Long Run. The bed is one hundred and sixty feet above the creek, 
and the section below is—* 

1. Coal tfo. 8. 

2. Fire-clay ...» kAk&tfeb*..***. »»«««..*&&&. <.»*&» .**»*»«* .*«**fc ..»*»»*» 3 feet. 

3. Limestone .... k .. * *, ** * *...»»»..»».,...»» »»«, ..*«> ...».*.. . 3 "^ 

4. Shale »»•*..»»..*.«.*..,.»».. .*»«»*. ** aa -_.** .•..»*•. ..**.. 35 " 

5. Limestone -.. ...*,** * fc ** ** &a *6 ..**** .<.***. *.„.* .... 1 " 

6. Shales and sandstone' to creek. 

Smithfield Township.— As in Mt. Pleasant, the surface here is elevated^ 
the village of Smithfield being not far from six "hundred feet above the 
Ohio River. Owing, however, to the regular rise of the strata north*, 
westward, Coal No, 8 is available in a large portion of the township* being 
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worked along the tributaries of Short Creek on the south and west sides, 
as well as on Mclntyre's Creek on the north. Towards the western line 
the surface is lower than elsewhere, and the coal, though more easily 
accessible, is hardly so valuable as in the eastern portion, as the ravines 
cut down to the coal and break it into comparatively small areas. 

The sections of the rocks overlying Coal No. 8, as seen in this township, 
are quite as interesting as those obtained in Mt. Pleasant. On the road 
leading from Short Creek to Smithfield the exposure is imperfect, except 
near the base. We find there — 

1. Coal, blossom. 

2. Concealed . „„„.... 200 feet. 

3. Coal No. 8c 3 blossom. 

4. Shaly sandstone „ 20 " 

5. Limestone ... 8 " 

6. Coal No. Sa, blossom. 

7. Limestone „ » 4 " 

8. Shale 6 " 

9. CoalNo. 8 ; blossom 5 " 

Here the interval between 8 and 8c again shows a marked diminution, 
having, in only three miles, decreased fourteen feet. 

About two-thirds of a mile north from Smithfield, on the road to Steu- 
benville, the following section is seen, its base being about four miles 
from the base of the last : 

FT. IN. 

1. Arenaceous shale „ 15 

2. Coal No. 12, blossom. 

3. Sandstone „ 50 

4. CoalNo. 11 1 

5. Shales . 20 

6. Limestone 5 

7. Shaly sandstone „ 20 

8. Limestone „ „ ... ... , 8 

9. Shaly sandstone L. ...... 25 

10. Limestone 6 

11. Shale. 15 

12. Coal No. 10 _ 2 

13. Shale and sandstone * 60 

14. Limestone „ Q 

15. CoalNo. 8c 1 

16. Shaly sandstone „ 8 

17. Coal No. 8a 6 

18. Limestone „ 4 

19. Shale '. 2 

20. CoalNo. 8 5 

21. Fire-clay , 3 

22. Limestone 1 

49 
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In this important section, two things are worthy of note : First, that 
the interval between 8 and Sc has diminished, within four miles, from 
thirty-eight feet to less than fourteen, a difference of twenty-four feet ; 
and, second, that the limestone above 8, the same which, in Belmont and 
Harrison counties, underlies Coal No. 9, is rapidly thinning out, having 
thus far decreased from sixty feet on Little Short Creek, to barely six feet 
at the locality of this section. If, now, we go to the western portion of 
the township, we find, about one-half mile north from York, the follow- 
ing section exposed in the roa 

FT. IN. 

1. Coal No. 11, blossom. 

2. Shaly sandstone and small slabs of limestone „ . 60 

3. Coal No. 10, shaly and worthless 3 

4. Sandstone and shale 85 

5. Coal.... «... ....- - 1 6 

6. Shale 10 

7. Coal No. 8 - 4 6 

Here all the limestones have disappeared, and the interval between 
Coal No. 8 and the sandstone under Coal No. 10 has been reduced to ten 
feet, while the sandstone under 10 has thickened from sixty feet in the 
previous section to eighty-five in this. It is somewhat difficult to assign 
the thin coal properly, but it seems to be Coal No. 9, as that coal occupies 
about that horizon in the adjoining portion of Harrison county. 

Near Smithfieid, Coal No. 8 is worked by Mr. Cope, at whose bank the 

bed is as follows : 

ft. m. 

1. Roof coal ---..« - 1 

2. Clay ,* ............. ----- .. 8 

3. Coal ...........:. 4 7 

The pyrites band is one foot from the top, and only one-fifth of an inch 
thick. There are no well-defined partings. The coal is very good. Near 
Wood's Mills, we find My. N. R, Wood's opening, which shows — 

FT. IN. 

1. Boofcoal.... „. 1 

2. Clay .. «... ................... 1 

3. Coal --..-...-...----....-........ 4 7 

The roof coal is not very good, being more or less rotten. The mam 
coal shows a parting two inches thick, nearly midway. Toward the bot- 
tom it contains large lenticular nodules of pyrites. The coal is very soft. 
Mr. J. Sutherland mines the $ame bed mear the village, and delivers his 
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coal on the Steubenville road by means of a whim. At his bank we 
find— 

1. Roofcoal , 1 foot. 

2. Clay - - 6 inches to 1 foot 3 inches. 

3. Coal 4 feet8 inches to 5 feet 4 inches. 

The partings are all present, and the pyrites band near the top is from 
one-third to two-thirds of an inch thick. Nodules of pyrites are not of 
frequent occurrence. The coal is of excellent quality, and this bank sup- 
plies most of the fuel used in the vicinity. 

In the southern portion of the township, Coal No. 8 lies about one hun- 
dred and sixty feet above Short Creek, the fall of the creek being little 
more than that of the coal. Openings are few, and are worked only late 
in autumn to supply the wants of the owners. The bed averages about 
four feet nine inches. In the western portion, near York, we find — 

1. Coal ----- 1 foet to 1 foot 2 inches. 

2. Clay --... 1 foot. 

3. Coal .„ - 4 feet 6 inches. 

The coal is apparently of fair quality, but the openings are quite 
insignificant. At Mr. John Scott's bank, nearly two miles north from 
York, the coal is five feet thick, and Coal No. 9 (?) is only nine feet above 
it. No limestone is found in the interval. 

At Adena the Crinoidal limestone is found in the bed af Short Creek. 
The section below the coal in this vicinity is — 

FT. IN. 

1. Coal(No.8)„ „.„. - 4 6 

2. Limestone - 2 

3. Shales and sandstone *..... *, 110 

4. Limestone - - 2 

5. Shaly sandstone - ------ 35 

6. Crinoidal limestone 6 

The Crinoidal limestone here is light gray and not very compact. It 
contains many fossils, which weather readily from the rock. The most 
common species are Produetm longispinus, Retzia punctilifera, Oamarophoria 
Osagensis, HemipronUes crassibs, Chonetes SmWiii, and fragments of Zeacrinus 
mucrospinus. ** 

Wells Township. — Along the river in this township Coal No. 8 lies high 
up in the hills at from 260 to 340 feet above the grade of the Cleveland 
and Pittsburgh Railroad, and openings are seen on the several streams 
emptying into the riyer. On Rush Run it has hem opened by several 
persons, all of irhom mind it irregularly, and ©fcly te> i&pply their own 
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iv ants. At an] opening belonging to Mr. Edwards, the bed shows the 
following : 

Roof coal ; 5 feet. 

Clay .. * „ X " 

Coal ...... „ .„ 5 " 

The bank had fallen in near the mouth when visit'ed, and preparation 
for winter work had not yet begun, so that detailed measurement could 
not be made. The thickness of the roof coal is given on the authority 
of Mr. Edwards, as at the bank only four feet could be seen. This ex- 
pansion is extraordinary, no more than three feet having been observed 
at any other locality. The coal from both portions of the bed is said to 
be of very fair quality. In the same neighborhood the coal is worked 
by Messrs. Cusick & Caminski, and is about five feet thick, but the roof 
coal is much thinner than at Mr. Edwards' bank. 

Two miles above these openings, No. 8a is seen in the road, barely one 
foot thick. Near by is an old opening upon No. 8c, which shows almost 
three and one-half feet of very fair coal. 

In the extreme north-western portion of the township Coal No. 8 is 
mined by several persons residing on Mclntyre's Creek. At Mr. Shackle- 
ford's bank the bed shows — 

FT. IN. 

1. Coal ... 1 

2. Clay - . 1 

3. Coal 4 6 

i 
This bank had partially fallen in, and no exact measurement could be 

made. The coal is much harder than in banks further up the stream. 

"The " brick coal" contains many large nodules of pyrites, which, being 

in the "bearing-in bench," render the coal hard to dig. There appears 

to be a great deal of pyrites throughout the bed, as the coal slacks quite 

readily upon exposure. In Mr. J. Southerland's bank, near by, we find— 

FT. IN. 

t Coal... - 1 

2. Clay... - 2 

3. Coal - - 4 6 

The roof coal is quite good, and the clay is very regular, showing little 
variation in thickness. Lenticular masses of pyrites are not uncommon 
in the "brick coal," and weigh from one to thirty pounds. The pyrites 
*band near the top is quite distinct. The coal is soft and easily mined. 
At Mr. Ezra Fell's opening the bed is — 

FT. IN. 

1. Roof coal ...o »-.- 1 6 

2. Clay - 6 

3. Coal -..--- 4 6 
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Lenticular nodules of pyrites occur here weighing from one to fifty 
pounds. The pyrites band is persistent, and the coal is easily mined. 

The rocks between Coal No. 8 and the railroad level show little of 
interest. The Crinoidal Limestone was seen at several localities along 
the creeks emptying into the Ohio, and seems to hold a regular horizon 
about two hundred, and twenty-five feet below No. 8. On Mclntyre's 
Creek, a thin coal about six inches thick occurs nearly one ^hundred feet 
below that bed. 

Near the mouth of Rush Run, Messrs. Peck & Rumsey mine Coal No. &, 
by means of a shaft two hundred and sixty- eight feet deep. The coal 
is seven feet thick, including a roof coal of two feet, which is very poor 
and full of pyrites. Followed north-westward in the mine, this roof 
thins out and leaves five feet of good coal. Pyrites occurs throughout 
the bed in nodules, but is irregularly distributed. The lower bench is 
much softer than the upper. This coal yields a brilliant gas, but owing 
'to the large percentage of sulphur, cannot be used profitably in gas 
manufacture. The slack makes a handsome but not compact coke. Fire- 
damp accumulates in the abandoned portions of this mine, but does not 
prove troublesome. 

Wayne Township. — Here Coal No. 8 lies far up in the hills, while the 
general surface is rather lower than in Smithfield township. The aver- 
age altitude of the coal above the Pan-Handle Railroad is probably not 
far from two hundred and sixty feet. It is worked near Bloomfield at 
various points along the road leading from Unionport to York. At 
Bloomfield the main coal is from four feet six inches to four feet nine 
inches, 1 and the roof coal is about one foot thick. 

About half a mile south from Unionport this coal is mined by Mr. J. 
Ferguson and Mr. S. Cannan. At a short distance from these openings, 
which are two hundred and ninety feet above Unionport, the following 
section is seen in the road : 

1. Partially exposed, chiefly sandstone with two layers of 

limestone.-... . . >; 100 feet. 

2. Coal No. 10, slaty and worthless - 2 " 

3. Arenaceous shale . „ 69 " 

4. Coal No. 8 4 " 3 inches. 

5. Fire-clay 1 " 

6. Ferruginous limestone „ ., . 1 " 

Here, then, the interval between 8 and 10 has been reduced to sixty 
feet, and the strata intervening between Coal No. 8 and the sandstone 
under Coal No. 10, have entirely disappeared, viz.: one hundred and 
fifteen feet of limestone, twenty-five of sandstone, and the included 
Coals No. 8a and 8c, all of which occur in Mt. Pleasant township. 

In the section just given, Coal No. 8 appears to have no roof coal. At 
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Mr. Ferguson's opening, near U&ionport, the main coal is from four feet 
two inches to four feet nine inches thick, roofed by one foot of clay shale, 
no roof coal being seen. The intimate structure of the bed is as follows : 

FT. IN. 

1. Coal, 1 2 

2. Parting £ 

3. Coal 6 

4. Parting' \ 

5. Coal 9i 

6. Parting ■„ - H 

7. Coal...... 1 1 

8. Parting -£ 

9. Coal - 2 

The upper pyrites band is occasionally present at about ten inches from 
the roof, but it is not persistent. Nodules of pyrites are very common, 
and at times are very large. They are surrounded by soft coal and are 
easily separated. The coal is said to be of very good quality for domestic 
use. Southward, along the road to York, roof coal makes its appearance, 
and is covered by nine or ten feet of shale on which rests a thin coal, 
most probably Coal No. 9. At Mr. Voorhis's bank the main coal is five 
feet six inches, and the roof coal, eight to twelve inches thick. At Mr. 
Parker's opening the bed is — 

1. Koof coal - 1 foot 6 inches. 

2. Clay 10 inches. 

3. Coal - 5 feet 2 inches to 5 feet 6 inches. 

The coal is good but pyrites is apt to be troublesome, as nodules occur 
five to eight inches in diameter. 

Underlying the coal there are no rocks of interest un 
Crinoidal Limestone, which, in the northern portion of the township, 
is seen about two hundred feet below Coal No. 8. It may be seen crop- 
ping out at various localities along the railroad, but is best exposed, near 
Unionport on the road leading north from that station. It is about five 
feet thick, and contains great numbers of Lophophyllum proliferum, 
Chonetes, Productus longispinus and other species, all of them poorly pre- 
served. From this locality two imperfect specimens of Petalodus were 
obtained. On the same road the blossom of a thin coal was observed 
two or three feet from the limestone. At several places along the rail- 
road the blossoms of a, very thin coal was seen, nearly three hundred 
feet below Coal No. 8. Near Bloomfield Station, some borings were made 
but no record was preserved. It is reported that two coals were cut, 
eighty feet apart, the upper two and one-half feet and the lower four 
feet thick. From their relations to each other, and to Coal No. 8 above, 
it is most probable that these are Coals Nos. 6 and 7. 

Cross Creek Township. — In the greater portion of this township, Coal No. 
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8 is so high up in the hills that it is found usually in patches of from 
fifty to one hundred acres,, only in a few instances much larger than the 
latter. North from the railroad the surface is elevated and broadly 
rolling, so that, excepting near the eastern portion of the township, the 
distance which one must pass through inferior or " crop " coal is so great 
that the expense deters many from opening hanks. This cost of run- 
ning a long adit could easily be saved in many instances, by sinking a 
shaft fifty or one hundred feet, as the case may be, from the outcrop, and 
thus reaching sound coal at once. In the great majority of cases the 
depth.of such a shaft would not exceed' fifteen feet, and the amount of 
water would be so small, that the increased cost of mining would be 
very slight. The area in which the coal is available does not extend far 
north from the road leading through the middle of the township from 
Smithfield Station to Steubenville. The exact imit cannot well be de- 
termined owing to the general character of the surface which is buried 
under debris, but there is reason to believe that only widely separated 
patches are found as far north as the road from Cross Creek Station to 
Steubenville. Along the other road the coal is usually seen at about 
sixty feet below the tops of the higher hills, there being only two in- 
stances of deeper covering. The section along this road is veTy clear, 
and can be verified at several localities, especially near the brick church 
and school housed Near the latter, where the highest ground is reached 
the section is as follows : 

FT. IN. 

1. Shaly limestone with some flaggy limestone , 40 

2. Coal No. 10, worthless „ „„ 1 6 

3. Sandstone and arenaceous shale „ , . 60 

4. Coal No. 8 . . „ . 5 

5. Shale argillaceous, variegated . „ „ 35 

6. Limestone, conglomerate 2 

The distance between 8 and 10 is the same as that near Unionport. 
The limestone immediately underlying 8 elsewhere toward the south, is 
missing here, and at every other exposure along this line to Steubenville. 

In this portion of the township there are many deserted banks, nearly 
all of which seem to have been abandoned because of the difficulty of 
drainage. The only one in operation is that belonging to the England 
heirs, which is situated very near the eastern line of the township. The 
full section of the coal here is — 

1. Roof coal ..„„ 1 foot 2 inches. 

2. Clay 8 to 12 inches. 

3. Coal .-.- 1 foot 6 inches. 

4. Parting , -^ inch. 

5. Coal lOfeet. 
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6. Parting * J inch. 

7. Coal 4 feet. 

8. Parting | inch. 

9. Coal --.,„„ „ 1 foot 4 inches. 

10. Parting „.„.. •£ inch. 

11. Coal lfoot. 

This section is interesting in that it is one of the few obtained in this 
county presenting all the peculiar features of this bed as observed in 
other counties. The little "bearing-in bench," No. 7, is not ordinarily 
distinguishable in Jefferson county, though very characteristic elsewhere. 
At this opening, the pyrites band is quite persistent at from two to eight 
inches below the clay, and No. 10 is not infrequently composed of pyrites, 
in which case it is somewhat thicker than is given above. Nodules of 
pyrites are common in Nos. 3 and 11, and cannot always be separated 
easily. Horsebacks of fire-clay frequently come up from below, and some- 
times cut out No. 11 wholly. The main clay parting, No. 2, thickens at 
the expense of No. 3, and sometimes contains streaks of coal. This bank 
is an important one, and is worked extensively to supply the neighbor- 
hood for several miles around. On Mclntyre's Creek, near the southern 
line of the township, this coal is mined by Mr. Amos HoagJand, where 
the bed is — 

1. Koof coal „ 1 foot to 1 foot 6 inches. 

2. Clay „..« -„ 6 to 10 inches. 

3. Coal „.. 4 feet 6 inches. 

The coal is of good quality, but the " brick coal" contains many len- 
ticular nodules of pyrites, some of them quite large. The pyrites band 
in the upper portion is not persistent, but a similar one, one-half inch 
thick, is constant at from eight to ten inches from the bottom. Along 
the line of the P. C. & St. L. Railway, this coal lies about three hundred 
feet above the track. The sharpness of the hills renders the work of 
constructing roads quite difficult, and no openings seem to have been 
made. 

The limestone, thirty-five feet below the coal, is somewhat fossil if erous, 
and portions of it are crowded with minute univalves. It is sufficiently 
pure to be burned, and yields a good lime, even under careless treatment. 
The Crinoidal Limestone was seen only at one locality, and that almost 
directly on the eastern line. It is about two hundred and fifteen feet 
below Coal No. 8, and is gray and compact. It is too impure to yield lime. 
At nearly three hundred feet below Goal No. 8, blossom of coal was seen 
at two localities. 

Steuhenville Township. — Here, as in Cross Creek, Coal No. 8 is found only 
in the highest hills. These are quite abrupt, and the coal is difficult of 
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access. Fortunately, near Steubenville, quite a large body of it has 
escaped erosion, so that a number of banks have been opened near each 
other to supply the city. The northern limit of the coal is on the south 
side of the pike, leading directly westward from the city. The full sec- 
tion obtained here, beginning at the coal banks, two miles from the Court 
House, and descending to the creek, is — 

1. Shales, including flaggy limestone ..„ 50 feet. 

2. GoalNo. 10 . . 1 " 

3. Shale and sandstone . .- 60 u 

4. CoalNo.S - -.-.„...' 5 " 

5. Clay and shale „... T ...., 25 " 

6. Limestone - .._„.... „ 2 to 4 feefo 

7. Shales and flaggy sandstone - „ . . 190 feet. 

8. Crinoidal limestone . = -„.- = „» . 4 to 6 feet. 

9. Shale 25 feet. 

10. Coal „ 1 foot to 1 foot 3 inches. 

11. Shale — argillaceous above, arenceous below 70 feet. 

12. Sandstone to level of creek.... ...» 15 " 

At Mingo, nearly five miles south from Steubenville, five feet of lime- 
stone were seen above Coal No. 8, but no limestone was seen at that hori- 
zon elsewhere. 

At Mr. McCune's bank, the coal gives the following section : 

FT. IN. 

1. Roof coal 3 

2. Clay 0to2 

3. Coal.. ....„ „... t . 2 6 

4. Parting „ ■£■ 

5. Coal „ 3 

6. Parting ;. -J 

7. Coal 1 3 

8. Parting ..1 _...„ £ 

9. Coal 1 2 

The thickness of the roof coal is given on authority of Mr. McCune. 
It was not seen. Though not mined, it /is said to be a good coal, but to 
leave a bulky white ash. No. 7 is a beautiful coal, burning very freely,, 
with but little tendency to cake. For about one foot above the parting,. 
No. 3 is equal to No. 7. No. 5 is very good, but soft, and is the "bearing- 
in bench." No. 9 is a fair coal, but is much inferior to other parts of the 
bed. It cakes readily, and its faces are coated with films of carbonate of 
lime. The upper pyrites band is persistent at twelve inches from the top,, 
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and No. 8 frequently carries pyrites. At Mr. Nelson's bank, which is not 
more than one hundred and fifty yards from the last, the bed shows — 

FT. IN. 

1. Eoof coal .. 6 

2. Clay .. to 1 6 

3. Coal 5 

This presents little difference from the other. Pyrites, as well as car- 
bonate of lime, sometimes occurs in films upon the faces in the lower 
coal. These two openings are typical in character of those in this vicin- 
ity. The coal is a good gas coal and an excellent fuel, but for all purposes 
is regarded as inferior to that obtained from Coal No. 6, in the Steuben- 
ville shaft. The slack makes good coke in ovens, but burns too freely to 
coke in heaps. In several instances slack-heaps caught fire, and instead 
of coking were reduced to ashes. As there is too much sulphur in the 
coke to admit of its use in the manufacture of iron, the slack is not util- 
ized. The coal is quite soft, and is mined by wedging. One man can 
take down and put out sixty-five bushels per day. At Mingo this bed 
is but four feet thick. s 

The limestone, twenty five feet below the coal, is quite fossiliferous, 
containing many imperfect lamellibranchiates along with almost innum- 
erable gasteropods. It is extensively used in the manufacture of lime. 
Attempts have been made to employ the Crinoidal Limestone for this 
purpose, but they have always been unsuccessful. The rock is very com- 
pact, and contains the characteristic grouping of species. 

About twenty-five feet below the Crinoidal Limestone is a small coal, 
varying from twelve to fifteen inches in thickness. It is fully exposed 
on the road leading from Mr. Nelson's bank. Many years ago it was 
opened by Mr. Nelson's father, who found the coal very pure. It was 
much prized by blacksmiths in the vicinity, not only because it gave a 
quick, hot fire, but also because it was so remarkably clean. It is seen 
in several of the adjacent ravines, and shows little variation in thick- 
ness. It occupies the relative position belonging to Goal No. 7b, which is 
found in Harrison and Carroll counties, but was not seen elsewhere in 
Jefferson county. 

The sandstone atlihebase of our section is quarried near Steubenville, 
and proves to be a very pretty, though rather soft, building stone. 
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CHAPTER LXXXVIL 
REPORT ON THE GEOLOGY OF MAHONING COUNTY. 



BY J. S. NEWBERRY. 



SURFACE FEATURES. 



Viewed as a whole, the surface of Mahoning county may be regarded 
:as an undulating plain, sloping gently to the north, its southern line 
running on or near the divide between the waters of the Mahoning on 
the north and the Little Beaver on the south, and having an altitude of 
from three to five hundred feet above the valleys of the north border. 
Topographically, the county forms a portion of the highland of the 
southern rim of the lake basin, but since this rim is cut through by the 
deep gorge of the Mahoning, the drainage, though locally northward, is 
all carried through that channel into the Ohio. Rut little of the surface 
is even locally level, but consists of an alternation of broad valleys of 
excavation, separated by rounded hills and tablelands, with gentle 
slopes. It is all varied and picturesque, while at the same time it is 
well adapted to agricultural purposes, and is now very generally in a 
high state of cultivation. The soil is in some places derived from the 
decomposition of the underlying rocks ; but it, for the most part, rests 
upon a sheet of Drift material, for the county lies within the Drift area, 
though reaching its margin on the south. The general slope of the sur- 
face, and part of the local erosion, seem to have been produced by the 
southern extension of a tongue or lobe of the great glacier, which, moving 
from the north, excavated the low country that lies between the high- 
lands of Geauga and Portage on the west, and those of Pennsylvania on 
the east. By this agent the northern outcrops of the rocks which under- 
lie the country have been ground away, and a large amount of material 
transported southward from its place of origin. As the eroded rocks 
were largely sandstone and Conglomerate, much of the transported ma- 
terial is gravel and sand; while a part, produced by the erosion of the 
shales of the Waverly and Erie in Trumbull and Ashtabula, is clay. On 
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the whole, the soil, from the causes mentioned, is much lighter than that 
of the two counties named, and the sheet of Drift material is thinner 
and less regular in its distribution. 

Glacial marks are seen on the exposed surfaces of the harder rocks in 
nearly all parts of the county, and they are specially noticeable on the 
sandstone ledges on the south-east side of the Mahoning, in Youngstown 
and Poland, and on the higher strata of the same character in the south- 
ern part of Canfield and Ellsworth. The direction of the glacial scratches 
is nearly north and south ; but they are sometimes deflected by local im- 
pediments a few degrees either east or west. 

One of the most interesting features in the surface geology of Mahoning 
county, is the deep erosion of the valley of the Mahoning. In Trumbull 
county the river flows through a gently undulating country, and its 
banks are so low that it can hardly be said to have a well-defined valley. 
This is due to the general prevalence of soft, shaly rocks which have been 
broadly and evenly eroded. Soon after entering Mahoning county the 
river encounters the Conglomerate and the heavy-bedded sandstones that 
overlie the lowest coal. These form bold bluffs which gradually approach, 
until at Lowell the valley is quite narrow, and about three hundred feet 
deep. It has at one time, however, been still deeper, for the search for 
oil, which has been made at numerous points between Youngstown and 
Newcastle, has shown that in this interval the river is now running 
considerably 1 above its ancient bed. At the State line it was found nec- 
essary to sink through eighty feet of sand and gravel in the old channel 
before solid rock was reached ; and in some wells, near the junction of 
the Mahoning and Chenango, pipe was driven one hundred and forty feet 
to the rock. These facts were among the first observed of those which 
led to the discovery that our principal rivers were once flowing at a lower 
level, when the continent was higher than now; a subject which is 
treated at length in the chapter on Surface Geology, which forms the in- 
troduction to Vol. II of this report. The valley of the Mahoning, which 
is evidently excavated from the solid rock, must have been cut out when 
the drainage southward was much freer than at present, and this seems 
to have been one of the channels through which the lake basin, rilled to 
a much higher level than now with water, communicated with the Ohio, 
and thus with the Gulf. The fact that rock is frequently seen in the 
bottom of the river does not conflict with the statements made above,, 
for the stream does not follow the line of its ancient bed; but when the 
old channel was filled, and the work of excavation began again, the 
course of the river often crossed projections from the sides of the valley, 
and in these places has a rock bottom. The borings to which reference- 
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has been made prove that there is a continuous, deeply-excavated trough 
running beneath the bottom lands of the valley. 

GEOLOGICAL STRUCTURE. 

The rocks which underlie Mahoning county all belong to the Carbo- 
niferous System. They include exposures of the Waverly at base, the 
Conglomerate, and all the lower group of coal seams, except the upper- 
most, No. 7, with their associated sandstones, shales, limestones, fire- 
clays, and iron ore. The dip of all the strata is toward the south-east, 
from ten to twenty feet to the mile ; and, as a consequence, the outcrops 
of the different members of the series form irregular belts conforming to 
the topography, but having a general east and west direction, the out- 
crops of the rocks, which are lowest geographically, being lowest topo 
graphically, and found on the northern margin of the county, while the 
highest cap the hills along the southern boundary. 

WAVERLY GROUP. 

This consist of a series of shales and sandstones of which the entire 
thickness is from four to five hundred feet. In the counties futher north 
where better exposed, this formation is seen to be composed of a num- 
ber of sub-divisions which have received distinct names, viz., the Cuya- 
hoga shale, the Berea grit, the Bedford shale, and the Cleveland shale ; 
the, latter resting upon the Erie shale, which form the lake shore and 
underlie the surface throughout a large part of Ashtabula county. The 
only portion of the Waverly Group exposed in Mahoning county is the 
Cuyahoga shale, which is excavated to' form the bed of the Mahoning 
Eiver from Niles to the State Line. Not mofe than fifty or sixtv feet of 
the formation is any where shown. This consists of yellow or olive argil- 
laceous shales with beds of laminated sandstone. It contains few fossils 
here, and is rarely hard enough to serve as a building stone. As a con- 
sequence it has no interest or value except as it forms the " bottom 
rock " reached in many of the borings for coal, and therefore serves an 
important purpose in limiting the search, as it is well known that no coal 
can be found below or in it. 

The extensive explorations for coal made in Mahoning county show 
that the Waverly rocks for a long time formed the surface, and were ex- 
tensively eroded before the deposition of the next succeeding rock, the 
Conglomerate. Hence its upper surface is very irregular, showing hills 
and valleys over which the Conglomerate and Coal Measures were 
deposited ; sometimes in local depressions with Waverly borders, so that 
both are found at a lower level than adjacent outcrops of Waverly rock. 
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This has produced much confusion in the' search for coal ; but all the 
drillers have noticed that the surface of the Waverly is reached at 
various depths, and that hills of " bottom rock " cut out the coal. In 
such cases the coal was never formed on these hills, but accumlated in 
lower ground surrounding them as a bed of peat that reach to a limited 
distance up their side. When subsequently covered by clay, sand, and 
gravel, the peat was compres&ed to perhaps one -fourth part of its original 
thickness, and formed a bed of coal five or six feet /thick in the bottom 
of the basin, and running to a thin edge at the original water level. 
These irregularities in the surface of the Waverly have been sometimes 
attributed to disturbances and upheavals, but if they were folds in the 
strata the coal would be carried up with the Waverly; but since we 
find the Waverly hills composed of undisturbed and nearly horizontal 
layers, and the coal not reaching the tops of the higher ones, we must 
conclude that they are the result of erosion, and that before the deposi- 
tion of the coal the surface was worn into hills and valleys much as 
now. 

CONGLOMERATE. 

Probably but little of the area of Mahoning county is underlain by the 
Conglomerate. Patches of it are found in the northwestern corner, and 
these may extend for a long distance southward ; but the great sheet of 
Conglomerate which occupies Geauga and the northern part of Portage 
county, thins put rapidly toward the east, and between Mies and the 
State line it either does not exist, or is represented by a thin bed of 
■sandstone without pebbles. 

§ * COAL NO. 1. 

This is the seam which furnishes the famous Briar Hill or Mahoning 
coal, so extensively used for iron smelting, and widely distributed 
through the markets of the northwest. It is the same seam that is so 
largely worked in western Pennsylvania, at Sharon, Greenfield, etc., and 
shipped to Erie under the name of the Ormsby coal. The true position 
<ff this coal seam is from twenty to fifty feet above the Conglomerate, the 
interval being filled with shale, sandstone, and fire-clay. In Summit 
and Stark counties, where the same strata are exposed as those which 
form the banks of Mahoning at and below Youngstown, and were the 
Conglomerate is generally from fifty to one hundred feet in thickness, 
the position of Coal No. 1 is clearly shown and is always seen to be that 
described above. In Mahoning county where the Conglomerate is often 
absent form the series-, and the Waverly rocks were extensively eroded 
before the formation of the coal, the succession is less apparent and has 
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been sometimes misunderstood. The true reading of the geology of this 
region is, however, briefly stated in the notes already given on the 
Waverly. 

As is now generally known, Coal No. 1 occupies a series of limited and 
sometimes disconnected basins which are separated by intervals of bar- 
ren territory. The absence of coal from these latter areas seems to be 
due to two causes ; first, its accumulation in narrow basins and chan- 
nels ; and second, its partial removal by surface erosion. The first of 
these causes is probably the chief one, as it is plain that the carbonaceous 
material which now forms the coal seam was once peat which accumu- 
lated in certain local depressions of the surface. These doubtless resem- 
bled the peat swamps of the present day, and all who have examined 
them know that they are sometimes broad basins many miles in extent, 
and sometimes they fill long and narrow valleys traversed by sluggish 
streams. At the time when the lowest coal seam in northern Ohio was 
formed, the surface had been for soma time exposed to sub-aerial erosion, 
and in Mahoning and Trumbull counties was quite irregular. Subse- 
quently the drainage which excavated the valleys seeins to have been 
checked, and the lower portions of the surface became marshes. Here 
peat formed in some instances to the depth of fifty or sixty feet, and 
covering the minor irregularities of the surface below the water line 
with a sheet of spongy carbonaceous matter varying in thickness with 
the depth. The highlands between the marshes and any points or 
islands which rose above the highest water line were not covered by it. 
After the lapse of many centuries, during which the conditions of the 
surface remained as described, this region subsided and was overflowed 
with water. The inundation was at first quiet, and comparatively -still 
water covered all the peat marshes, destroying the vegetation which 
grew there and formed the coal, and depositing over all the submerged 
area a fine clay sediment, which, compressed and consolidated, we now 
call shale. Naturally the weight of this sediment compressed the spongy 
peat, and caused a marked subsidence of the material, over it in the 
deepest parts of the basin. Hence we find the strata of coal and shale 
dipping from all sides downward toward these points, and the coal 
terminating in a feather edge along the old water line. At a later date, 
strong currents of water swept over the surface, locally cutting away 
both clay and peat, and depositing over all a thick bed of sand, now 
sandstone. In a few places gravel was mingled with the sand, and the 
sandstone becomes locally a conglomerate, which has sometimes been 
mistaken for the true conglomerate below. 

The quality of the Mahoning Valley Coal is so excellent, and th 
50 
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coal field lies so near the great lakje market, that it has become the basis 
of an extensive commerce, and the mainspring of the most important 
iron industry of the west. Hence the land which holds the coal has 
acquired great value, and workable deposits have been sought with 
avidity through many years. From the fact that the basins which holds 
the coal are so narrow and few, much of the exploration made has 
resulted in disappointment ; but such explorations have borne this fruit, 
that they have made the details of the local geology of Mahoning Val- 
ley better known than that of any other district in the State, and they 
have enabled us to trace the outlines of the productive coal areas and 
the barren intervals, with a degree of accuracy which would otherwise 
have been impossible. Since most of the coal basins are completely 
buried, and show no lines of outcrop, the search for coal has for the 
most part been conducted by boring. By this means the northern part 
of the county has been, not thoroughly, but generally explored. Though 
much yet remains to be learned in regard to the connections between 
the different coal basins, they seem to lie somewhat in belts which have 
a general direction a little east of north and west of south. For example, 
the Mineral Ridge belt of mines extends from Warner & Go's, slope in 
Weathersfield, to the southern part of Austintown, and includes the 
mines of the Cambria Coal Co., Todd & Wells Coal Co., Baldwin Bros. 
Harris, Maury & Co., and the Harroff Coal Co. A similar belt of mines 
extends from Vienna through Liberty township, Trumbull county, and in 
Youngstown includes the Brier Hill mines and those of the Powers Coal 
Co., the Mahoning Coal Co., the Foster Coal Co., the Kyle Coal Co., etc. 
There is another line of mines along the west side of Youngstown town- 
ship, reaching into Coitsville. This includes the slopes and shafts of 
Andrews & Hitchcock, Arms, Powers & Co, the Holland Coal Co., and 
the Andrews and Powers mines south of the Mahoning. Between these 
belts there is much territory, which, up to the present time, has seemed 
barren, but it is possible that future explorations will prove the exist- 
ence of valuable coal basins in the districts that are now regarded as 
unproductive; and will also show that the linear arrangement of the 
?mines which has been referred to is merely accidental. 

Within the limits of the productive territory the coal basins have been 
rghown by the explorations and workings to form comparatively narrow, 
irregular and often branching channels, such as would be produced by 
the growth of peat in the excavated valleys of streams, if such streams 
-were dammed up, and their waters made to form marshes. How far the 
basins now known are connected remains to be shown by future explora- 
tion, but there is little doubt that most of them form parts of continuous 
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drainage lines, though these may have been partly filled up, and their 
connections obliterated before the peat was formed that subsequently 
became coal. The connecting links may also have been in places 
removed by the erosion to which the surface was subjected, subsequen 
to the formation of the coal bed, and when the overlying sandstone was 
deposited. The future working of the mines in the Mahoning Valley, 
will doubtless throw much light upon this subject. Maps have been 
procured of most of the basins which have been worked, and these with 
such others as may be hereafter obtained, will be laid down on the gen- 
eral map of the Mahoning Valley coal field which is to accompany a 
report that will form part of the volume on Economic Geology. 

The peculiar valley-like character of some of the basins is well illus- 
trated by that in which the Foster and Kyle shafts are located in the 
southern part of Youngstown. This has all the characters of some of the 
peat-filled valleys which may be seen in the northern counties of Ohio 
at the present time ; and in this basin the drainage would seem to have 
been westward, as the coal lies lower, and in a broader trough at the 
shaft of the Foster Coal Co. than at the Kyle shaftf 

It is hardly necessary to say that the old valleys, if such they are, 
which now hold the coal, have no relation to the present surface, since 
they were buried under many hundred feet of strata of various kinds, and 
the present surface is altogether the result of modern erosion. Hence, 
the only methods of explorations of untested territory are by boring, and 
by following the " swamps " wherever they may lead in the basins that 
are worked. It is also true that no surface indications have any value as 
guides, for the discovery of unknown basins below, and from the narrow- 
ness of many of the coal deposits no territory can be regarded as fairly 
tested until it has been pierced with numerous holes. This gives en- 
couragement to hope that in the large area within the country which 
may hold Coal No. 1, many valuable coal basins will yet be found ; and 
the experience of the past, as well as the general knowledge we have of 
the circumstances which have affected the distribution of the coal, point 
to the inference that new basins will, from time to time, be discovered 
through many years ; and that the exhaustion of the coal deposits of the 
Mahoning Valley, which has been so often predicted, is not likely to 
occur at any near period. 

The question of the extension southward of the series of coal basins 
which underlie the northern townships of the county, is one of great 
practical importance, and one in regard to which there is considerable 
diversity of opinion. It is held by some who have given considerable 
attention to the subject that all the important deposits of Coal No. 1 
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are confined to the northern margin of the great Allegheny coal-field ; 
and in support of this view the fact has been cited, that no coal of work- 
able thickness has been found in many borings that have been made for 
oil or coal in the counties that lie south and east of those where Coal No. 1 
is mined; but no facts yet known can justify any very positive assertion 
on this subject. It is true that a great number of borings have been 
made in the interior of the coal-field which have passed below the horizon 
of Coal No. 1, without striking any workable coal; but it is also true 
that coal of good thickness has been reached at a few points far south of 
the outcrops of Coal No. 1, and that at depths which make it almost certain 
that this was the seam struck. For example, Dr. J. A. Dales reached a 
workable seam of coal at Limaville, just south of the line of Portage 
county, at the depth of about one hundred and seventy feet from the sur- 
face. This coal is said to have a thickness of four feet, and analyses 
made of the borings, preserved by Dr. Dales, show the coal to have the 
peculiar chemical and physical characters of that of the Mahoning Val- 
ley. If the facts in reference to this exploration are correctly reported, 
they afford almost demonstrative evidence of the existence in that 
region of a basin of Coal No. 1. 

A boring made by Mr. Sheets, of Palestine, on Bull Creek, near Achor, 
is stated by him to have passed through a coal seam of workable thick- 
ness 166 feet below the bottom of the valley. Here again, if the facts 
are as stated, we have evidence of the presence of Coal No. 1, in a work- 
able bed far south of any mine yet opened on it. In the valley of the 
Little Beaver, below New Lisbon, Mr. H. C. Bowman had borings made 
which passed through a thin coal seam about the place of Coal No 1 ; 
ancla workable coal is reported as passed through one hundred and 
forty feet below the surface of the Ohio, in some of the oil wells at 
Smith's Ferry. On the other hand, a very large number of borings 
made for oil or gas in the valley of the Ohio, south of Mahoning county, 
have given no evidence of the presence of a workable coal seam below 
drainage. Hence we must conclude that Coal No. 1, is at least often 
absent from its proper place in the interior of the coal-field ; but no facts 
yet known afford proof that there are no valuable basins of it much 
farther south than any yet worked. /The borings made for oil, which 
would seem to have tested so perfectly some portions of the territory, 
rarely afford any reliable information in regard to the details of the 
strata passed through. They are generally bored with a rope drill, and 
with a special and single object in view, viz., to strike oil; and 
every thing else is usually neglected. Again, if the borings made in 
the interior of the coal-field, had been carefully conducted, they are too 
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few in number to settle this important question. It is probably not an 
exaggeration to say that of the drillings made for coal in Mahoning 
county, not more than one in ten has passed through coal of workable 
thickness, and yet it is certain that here are valuable basins of the block 
coal, for many of them are known and worked; and it is highly prob- 
able that in the districts most thoroughly explored, there still remain 
important deposits of coal to be discovered. Hence we may conclude 
that many years must elapse before the important question of the south- 
ward extension of the coal basins of the Mahoning Valley can ba satis- 
factorily answered. There is now a general feeling of doubt ' as to the 
presence of the Briar Hill Coal under the central and southern portions 
of Mahoning county, and as the borings made to reach the coal must go 
deeper and deeper as they are carried southward, and even if the coal 
area were extensive here as farther north, a large majority of the holes 
bored must prove unsuccessful, the work of exploring this region must 
necessarily be slow and expensive. It is, however, highly probable that 
ultimately some valuable deposits of block coal will be found south of 
any yet known ; at least the probability seems sufficient to encourage 
those who have machinery in position or other facilities for boring 
cheaply to make farther explorations in search of the Lower Coal under 
the southern half of the county. Such efforts with the careful tracing 
southward of the basins that are now known, or may hereafter be dis- 
covered, will gradually and surely work out the solution of the problem. 

The quality of the coal obtained from the lower seam in the Mahon- 
ing Valley has now been so fully demonstrated and understood that 
words would be wasted iu its praise. It has been shown by a great 
number of analyses, and by long and varied trials, to be one of the 
purest and most valuable coals known in the world. Its open-burning 
character, its comparative freedom from sulphur, and the small amount 
of ash it contains, especially fit it for the smelting of iron, of which, if 
properly managed, it gives a product scarcely inferior in quality to that 
obtained with the use of charcoal. Bessemer pig and car-wheel iron are 
constantly made with it, which can hardly be said of any other coal. 
It has also been largely used for forge and mill purposes, but this has 
been to a degree a sacrifice, since cheaper coals would have served these 
purposes nearly as well. The interests of the iron manufacturers of the 
Mahoning Valley would probably have been best served in the past, as 
they will be in the future, by using the block coal only for smelting. 

Coal No. 1 is found in all the northern tier of townships, but is not 
worked in Milton and Jackson. South of this line of townships little 
exploration has been made that can be regarded as reliable. A well 
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bored for oil many years since, on Indian Creek, nearly east of the center 
of Canfield, is said to have passed through a workable coal seam, one 
hundred and sixty feet below the surface. It is also reported that on 
the Kirkpatrick farm, in the northern part of Ellsworth, a boring was 
made through the Blue Limestone and Coal No. 3 one hundred and fifty 
feet to the block coal, there three feet two inches in thickness. Two 
borings have recently been made in the northwestern corner of Beaver 
township, expressly for the Lower Coal, in one of which it was found 
eighteen inches thick, and in the other, some two hundred yards dis- 
tant, it was wanting. Some other holes have been drilled in the south- 
ern part of the county, but it has not been possible to obtain any reliable 
information in regard to them. Considering the number of unsuccessful 
efforts made to find the coal in the townships where the most important 
basins are now known to exist, it cannot be said that any considerable 
portion of the southern half of the county has been tested for the Lower 
Coal ; indeed, for anything yet known to the contrary, there may be as 
many and as valuable coal basins in the southern as in the northern 
portion of the county. 

BLACKBAND IRON ORE. 

Over a considerable area in the southern part of Weathersfield, in 
Trumbull county, and the north-western part of Austintown, in 
Mahoning— the Mineral Kidge belt — Coal No. 1 is accompanied with a 
stratum of blackband iron ore of good quality, which has been worked 
for many years, and has proved an important element in the economic 
resources of the Mahoning Valley. This iron ore is the upper part of a 
stratum of bituminous shale, highly charged with iron, and is clearly the 
carbonaceous mud that was deposited in a lake or body of open water 
which occupied a considerable portion of the area of one of the most im- 
portant coal basins of this region. Usually the iron ore forms a contin- 
uous sheet from six to ten inches in thickness, capping a band of black 
shale two feet thick, both of which divide the coal seam into two benches. 
The lower bench, usually from one to two feet thick, is typical block 
coal of excellent quality j the upper bench, from two and a half to three 
feet thick, is considerably unlike most of the Mahoning Valley coal, 
breaking with more irregular fracture, having a pitchy luster and con- 
taining considerable more bitumen. These differences led to the im- 
pression that the Mineral Kidge coal was a different seam from that 
mined in the Mahoning Valley ; and it was for a long time known as the 
" Blackband coal." Abundant evidence has, however, been gained that 
they are essentially the same, though it is quite possible that the lower 
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bench in the Mineral Ridge coal is the only representative of the block 
coal, while the upper bench, accumulated a little later, and only in 
the district where it is found. That the blackband ore and its associated 
black shale were deposited in a lagoon or lake in the coal marsh, is 
proved by the great numbers of bivalve crustaceans, (Estheria) found in 
it. Similar fossils usually accompany blackband ore and and are regard- 
ed as quite decisive as to its mode of formation. 

The history of the deposit of the Mineral Ridge coal seems to have 
been something as follows : A broad arid shallow basin was for a time 
occupied by a sheet of vegetation from which ^stratum of peat of limited 
thickness was formed. This, from the nature of the vegetation, or the 
prevalent physical conditions, produced an open-burning or block coal. 
When the growth of peat was sufficient to produce from one to two feet of 
coal, the basin was flooded with water, and at least a part of it became a 
lake. In this lake a carbonaceous mud was slowly deposited, and when 
two feet in thickness, iron began to be precipitated with it in consider- 
able quantity. This formed the stratum of blackband ore. Subsequently 
the lagoon was invaded and occupied by vegetation, and a thicker bed of 
peat than the first was accumulated over its surface; this second peat 
bed — probably from its more constant saturation or submersion in water 
—produced a more homogeneous and bituminous coal, the thicker upper 
bench. The causes which operated to produce the deposit of iron in 
this lagoon, were probably the shallowing of the water, its more com- 
plete evaporation, and thus the deposition of the iron which before 
flowed away in solution as a part of the freer drainage. In a similar 
manner we find the limestones of the Coal Measures, which were cer- 
tainly deposited in open bodies of water, generally capped with a 
stratum of iron ore ; and we can plainly see that this' was the last deposit 
in each of the water basins as it was disappearing. The accumulation 
of iron in our lakes and bogs at the present day is apparently produced 
in a similar way, although this is usually precipitated in the condition 
of limonite, the hydrated sesquioxide, because of the absence of carbona- 
ceous matter. 

BOWLDERS IN BLACKBAND AND COAL. 

Some years since I found in the blackband at the Weathersfield shaft 
an irregular, angular fragment of- talcose slate. This had evidently 
been dropped into the carbonaceous mud, and, I have conjectured, from 
the roots of a floating tree where it had been entangled. No rock of this 
kind is found in place in Ohio, and the specimen is not rounded like a 
Drift pebble, it therefore seems probable that it was floated from the 



792 GEOLOGY OF OHIO. 

Canadian highlands where such rock occurs, down the current of some 
stream which drained into the marshes of what is now the north end of 
the great Allegheny coal-field. 

A rounded bowlder of quartzite about five inches in diameter, was 
found buried in the block coal at the Foster shaft. Half of this has been 
presented to me by Mr. C. H. Andrews, of Youngstown. The material 
is a reddish, fine-grained congolmerate, metamorphosed into a dense 
quartzite. It was once smoothly rounded by attrition, and is evidently 
a bowlder from some stream bed or sea beach. No similar rock has up 
to the present time been found among the pebbles of the Drift or the Car- 
boniferous conglomerate, and it has apparantly been derived from a dif- 
ferent source. It resembles some of the metamorphic conglomerates of 
the Huronian in Canada and Lower Silurian of the Allegheny Belt. Ifc 
is quite possible that it came from some parts of the Blue Ridge, which, 
as we know, formed a line of shore east of the Allegheny coal-field, before 
the more modern folds of the Alleghenies were raised. A careful compari- 
son of this specimen with the metamorphosed conglomerates of Canada and 
the Allegheny Belt will perhaps enable us to determine its place of origin. 
In the general submergence which resulted in the deposition of the sedi- 
ments which overlie the coal, the transportation of a block of foreign 
rock would seem to be a not improbable event, but as a matter of fact no 
such bowlders have yet been found in the shales or sandstones, and their 
occurence in the coal would lead to the conclusion that they were brought 
by the streamsthat drained the country while the c al was still forming* 
A larger bowlder of gray quartzite' was found resting upon, partially im- 
bedded in Coal No. 6, at Zaleski, and is referred to on page seventy-eight 
of our Report of Progress for 1870. 

The chemical composition of Coal No. 1 may be seen by reference to 
the table of analyses at the close of this chapter. Its remarkable purity 
is only one of the good qualities which adapt it to the manufacture of 
iron. Its open-burning nature, which permits its use in the raw state, 
is another and no less important excellence which it possesses. This 
latter quality is quite independent of its chemical composition, and 
seems to be due to its physical structure. Many coals which have a 
larger percentage of carbon and less bitumen — such as the Cumberland 
and Blossburg coals— are still conspicuously caking in character. The 
chief reason why the, Brier Hill coal holds it3 form in the furnace is, as 
its seems to me, its laminated structure, layers of non-eakrng, cannel-like 
coal alternating with others which are bituminous and pitchy. Hence, 
its bitumen may be said to lie in cells, so that the mass does not melt 
down together, but splits along the planes of deposition, and burns like 
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wood. The laminated structure, visible in most coals, and especially 
conspicuous in this, seems due to alternations of greater and less quanti- 
ties of water in the coal marshes. This would give somewhat different 
character to the sheets of carbonaceous matter which accumulated in the 
different intervals. This banding has perhaps been subsequently much 
increased by great vertical pressure, which has reduced the zones, once 
an inch or two in thickness, to mere sheets. In confirmation of this 
view, it may be said said that all our open-burning bituminous coals — 
the Brier Hill, the Brazil, and the Hocking Valley furnace coals — show 
a distinctly laminated structure, and hackly fracture; while the more 
bituminous varieties of Coal No. 1, the Mineral Ridge, and Massillon 
coals show broader, smoother, and more lustrous surface of fracture, and 
the highly caking coals exhibit this feature in a still higher degree. 

The stratum immediately overlying Coal No. 1. is gray or black shale, 
usually the latter. Above the shale is sandstone ; sometimes in a single 
bed of great thickness; sometimes divided, which I have called the Mas- 
sillon sandstone. It is seen in many places on the sides of the Mahoning 
Valley, where it furnishes most of the building stone used. Its greatest 
known development is at the Foster shaft, where it has a thickness 
of one hundred and forty-six feet. At Wick and Wells' shaft, on the 
east line of Austintown, it is also very thick, one hundred and twenty 
feet ; but its local and irregular nature is well shown by its variableness 
in the vicinity of these mines ; for example, at the Kyle shaft, about a 
mile east of the Foster, it is said to be only eleven feet thick, and at 
Andrews & Co's shaft, less than a mile south-east from this point, it has 
again thickened up to eighty feet. In the Mineral Ridge belt the sand- 
stone is generally from fifteen to fifty feet thick, and in the most south- 
erly mine of this belt, the Harroff Slope, it is said to be wanting. In 
the western counties of Pennsylvania this rock becomes a Conglomerate 
that has been often mistaken for the true Conglomerate, which lies be- 
low the coal. The color of the Massillon sandstone is generally yellow- 
ish brown, but it is often either generally tinged or mottled with pink. 
It is rather coarse-grained, but frequently supplies a very handsome and 
durable building stone, as is shown in the new court-house at Youngs- 
town. 

Coal No. % 

Where the Massillon sandstone has not cut out other strata, the inter- 
val of two hundred feet above Coal No. 1 consists of a number of alter- 
nations of gray and black shale and sandstone, in which a thin coal 
seam is frequently found from fifty to eighty feet above Coal No. 1. This 
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is nowhere of workable thickness in Mahoning county, but is a geologi- 
cal feature recognized by all the drillers. Not unfrequently a band of 
iron ore is found near the same horizon. A stratum of iron ore, which I 
suppose to be this ore, was formerly mined near the Old Mill Creek 
Furnace. In the shales which hold the nodules are great numbers of 
very beautifully preserved fossil plants, several of which have not yet 
been found elsewhere, making this the most important and interesting 
locality of fossils yet known in the county.^ 

Coal No. 3. ' 

At a distance varying from one hundred to one hundred and fifty feet 
above Coal No. 1, a coal-seam is found which has a bed of limestone over 
it, sometimes resting on it. The coal varies from one to three and one 
half feet in thickness, and is also quite variable in quality. It is gener- 
ally known through the county as Coal No. 2, because it is really the 
second workable seam from the bottom. This coal is well exposed in the 
gorge on the south side of the river at Lowell. It is here half cannel, 
and of fairly good quality. This seam is more extensively worked at 
the Wick and McDowell mine, in the northwest part of Canfield. The 
coal here lies about forty feet below the railroad, and is from two and one 
half to three feet in thickness, rather slaty, but much esteemed for 
household use, and has been quite largely shipped to the Lake market. 
The limestone here lies from twelve to fifteen feet above it. 

Coal No. 3 is the seam formerly worked at the mine of Frank Henry, 
in the southwest corner of Austintown. It is of good thickness, but 
very slaty. The limestone is seen over it here, and is, as so often else- 
where, capped with iron ore. This coal is opened, though not worked, 
near the farm of Curtis Beards! ey, in the western part of Canfield, and 
on the Osborn and Heintzelman farms, in the eastern part of the town- 
ship. It is also open on the farms of G. Harding, in the east part of 
Ellsworth, and this is probably the seam worked by Thomas Rose, in the 
southwestern part of Jackson. It is also known to exist on the farms of 
Luding, Ripple, and Wagner, in that vicinity. At the mines of Frank 
Robbins and Thomas Rose, the coal is three and one half feet thick, com- 
paratively pure, but having little cover, is quite tender. 

The limestone over Coal No. 3 is the most constant limestone bed in 
the county. It is usually from two to three feet in thickness, sometimes 
resting on the coal, sometimes as much as twenty feet above it. The 
iron ore which lies upon it is visible in all its exposures, but varies con- 
siderably in thickness. Occasionally it is seen as a solid sheet of ore, 
from six to eight inches thick ; more generally a series of flattened nod- 
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ules. The limestone over Coal No. 3 is extensively quarried by Mr. H. 
C. Bowman, on the land of Curtis Beardsley, in the northwestern part 
of Canfield. It is shipped to Leetonia for use as a flux in the furnace. 

Coal No. 3a. 

From forty to fifty feet above Coal No. 3 — the interval being occupied 
by limestone, shales, and sometimes a band of sandstone — lies another 
seam of coal, and sometimes over it another limestone ; this latter is, 
however, much less constant than the lower limestone. Coal No. 3a has 
been opened in many places in the county, but is very rarely worked at 
present, as it is generally of inferior quality. In Canfield, it appears on 
the lands of J. Bruce, and J. Kirk, in the northwestern part of the town, 
on Infelt's, Osborn's and Swanton's lands, in the eastern part ; on the 
east side of Ellsworth, on the Kenninger and Dursman farms, etc.; it is, 
however, here soft and sulphurous, and the mines opened on it have 
been abandoned. In the southern tier of counties it is generally below 
drainage, but west of the Niles and New Lisbon Railroad, it outcrops in 
a few places, and in others has been, reached by shafts. In all this 
region it is of workable thickness, sometimes four feet, but is much in- 
ferior to the next seam above it, which is that most mined. In the gorge 
at Lowellville, the second coal seam which is probably Coal No. 3a lies 
sixty feet above Coal No. 3. It is here about eighteen inches thick. 
On the north side of the river it is four feet thick, and supplies a good 
coal, formerly quite largely coked for the Lowell furnace. 

Coal No. 4. 

After Coal No. 1—" the Block Coal,"— Coal No. 4, " the cannel seam," 
is the most important coal bed in the county. It is a very variable seam 
so far as regards thickness and character, but is almost always present in 
one or another of its phases at the horizon where it belongs. In some 
localities it is six feet in thickness, all cannel coal of good quality ; in 
others it is a remarkably pure bituminous coal two and one half to 
three feet thick, while more generally it is found to have a thickness of 
about three feet, of which six to ten inches of the upper part is cannel. 
This is the somewhat famous Leetonia seam, which is largely worked in 
Beaver and Green townships. About New Albany it attains perhaps its 
best development, being here a remarkably pure coking coal well adapted 
to the manufacture of coke and gas. It was first opened in the county 
in the southwest corner of Canfield, by Messrs. J. and W. Wetmore. It 
is here about five feet thick, nearly all cannel. On the Erving farm, in 
the southwest corner of Canfield it is two and a half feet thick, two feet bit- 
uminous, and six inches of the upper part cannel. Here another coal seam 
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two feet thick, probably Coal No. 3a, lies about eight feet under it, but the 
interval is usually much greater. In Springfield and Beaver, Coal No. 
4 is opened at a great number of localities, and is the chief source, of 
supply of fuel. It here exhibits all its characteristic variableness, be- 
ing in some places six feet thick, all cannel, in others three feet thick, 
half cannel and half cubical coal, and in still others three feet thick, 
with six inches of cannel at top. Where all cannel, it contains on an 
average about fifteen per cent, of ash, and will compare favorably with 
any other cannel mined in Ohio. The quantity of earthy matter is 
about half that contained in the Darlington cannel, and it may there- 
fore be mined and shipped with profit to the markets where caniiel coals 
are in demand. Where containing no cannel, as at Washingtonville, it 
is one of the purest coals in the State, containing very, little sulphur, 
and not more than two per cent, of ash. The changes which this seam 
of coal exhibits illustrate the differences in the mode of formation of 
<5annel and the ordinary cubical coal. The cannel is evidently an aque- 
ous deposit. It contains much ash, and is stratified like a bituminous 
shale ; its fossils are indicative of its origin, since they consist of mol- 
lusks and the remains of fishes. 

In the center of a block of cannel, taken from the Wetmore mine in 
Canfield, an entire fish was found with ail its scales and fin rays com- 
plete. / 

The most northerly outcrop of Coal No. 4 is at the center of Canfield, 
where it lies under the sandstone which forms the surface rock on Acad- 
emy Hill. In most parts of the county south of this point it may be 
found either outcropping, or at no gr^ai depth. It passes under the 
divide between the waters of the Mahoning and Little Beaver, but ap- 
pears on most of the tributaries of the latter stream, and is most exten- 
sively worked about New Albany, Green Village, and Washingtonville. 
Passing southward from Washingtonville it becomes thinner and the 
associated black shales thicker, until at New Lisbon the coal is. entirely 
lost in a mass of bituminous shales some twenty feet in thickness. Fur- 
ther details in regard to this interesting coal seam will be given in the 
notes on the different townships. 

Coal No. 5. 

In the southern part of Mahoning county we find a thin seam of coal 
some thirty or forty feet above Coal No. 4. At New Albany it is seen crop- 
ping out in the ravine above the mines opened on Coal No. 4, and is there 
about eight inches in thickness. In various places about Green Village, 
and near the top of the hill on which the town stands, this coal seam makes 
its appearance, but nowhere more than one and one-half feet thick, and of 
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no economic value. Further south it increases in thickness, and is locally 
worked. Whether this coal is identical with Coal No. 5 of the Yellow 
Creek Valley and the more western counties, remains to be determined, 
but it holds about the same position, and it seems probable that we have 
in southern Mahoning the extreme edge of a coal seam of which the 
basin lies chiefly south and west. 

THE WHITE LIMESTONE. 

A few feet above Coal No. 5 occurs a thick bed of limestone, which only 
caps the higher points in the southern part of Mahoning county, but 
which in Columbiana becomes a continuous sheet, and is a marked fea- 
ture in the geology. It is from six to eight feet in thickness, generally 
quite light in color, though sometimes weathering brown, and so deserv- 
ing the name given it in Stark county of the buff limestone. In local- 
ities where it has this character it contains an unusual .quantity of iron. 
It is generally destitute of fossils, but where purest, as in many parti of 
Columbiana county, forms a nearly white line when burnt, and is largely 
used and much esteemed for building purposes. In going southward 
through Mahoning county this limestone is first seen capping the hill 
between Green Village and Canfield, on the land of Nicholas Goodman. 
It is seen again about a mile and one-half east of Franklin Square, and 
on the highlands, east of Washington ville, large detailed blocks of it 
are visible. In Beaver township we have not yet found this upper lime- 
* stone, but on the farms of Andrew Sidner and George Rock, in the south- 
ern part of Springfield, are outcrops of what seems to be the same bed. 
On the farms of Messrs. Miller and Hoffmeister, in the southern part of 
Poland, and at the head of the gorge above Lowell, a thick limestone is 
found which has been generally supposed to be identical with the upper 
limestone of Green township. It is fully exposed near Lowell, having 
been largely quarried here for use as a flux in the furnaces of the valley. 
The full thickness of the bed at Lowell is fourteen feet, but only the 
upper half is worked. The same stratum crop3 out on the north side of 
the river, above Lawell, and is there twelve feet thick. 

The identification of the Lowell Limestone with that of Green town- 
ship, and hence with the White Limestone of Columbiana county, has 
been questioned by the Pennsylvania Geologists, who claim that the 
' Lowell Limestone is the continuation of the Ferriferous Limestone of 
Western Pennsylvania, and that the White Limestone of Columbiana 
county is the Upper Freeport Limestone of Rogers, which lies one hun- 
dred feet higher. Without more thorough investigation than we have 
felt justified in giving to this question, it cannot be asserted that the 
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Lowell Limestone is identical with that on the Goodman farm at Green' 
since the connection is severed by valleys and obscured by Drift. The 
Lowell Limestone is thicker than the White Limestone is .any where 
known to be, and it contains some fossils which I have never found in 
the latter; but the Lowell Limestone lies ninety feet above the limestone 
next below it, and more than one hundred and fifty feet above Coal No. 
3 ; it also lies nearly three hundred feet above the level of Coal No. 1, at 
its nearest outcrop at Nebo; so that if the Lowell Limestone is the 
equivalent of the Ferriferous, and not of the Freeport Limestone, we 
have here an immense local thickening of the Lower Coal Group. It is 
also true that we have here a bed of limestone of greater thickness than 
any other in Northern Ohio, which has completely disappeared, or 
dropped one hundred feet from its level, and greatly diminished in 
dimensions in passing into the next township west. From the great 
number of borings made in the townships west and north of Poland, we 
learn that the limestones over Coals Nos. 3 and 3a generally lie consider- 
ably within two hundred feet of the Block Coal, and that the limestone 
of Greene township, which is certainly identical with the White Lime- 
stone of Columbiana county, is not more than three hundred feet above 
that seam. In the southwest corner of Youngstown some of the borings 
made are said to have passed through three strata of limestone, the upper 
one being reported to be from one hundred and eighty to two hundred 
and sixty feet above the Block Coal. It is possible that the upper one 
of these represents the Lowell Limestone, here diminished in thickness, 
and that further west it disappears, the lower two limestones only being 
found west of that township. If this should prove true we should be 
compelled to conclude that the Lowell Limestone is not identical with 
that on the Goodman hill, and was confined to a territory lying within 
five or six miles of the Pennsylvania line; also, that the Lower Coal 
Measures thicken rapidly toward the east, and by the introduction of 
new elements present a quite different composition from that we gener- 
ally find in Northern Ohio. Until further exploration shall throw 
more light on this question it must be left undecided. 

Coal No. 6. 

Unless it should prove, as does not now seem probable, that the Lowell 
Limestone is the equivalent of the White Limestone of Columbiana 
county, and the coal which lies above it, and is opened on the farm of 
James Moore, is Coal No. 6, this seam cannot be reckoned as forming part 
of the economic resources of Mahoning county. In Columbiana it is 
from three to seven feet in thickness, and one of the most important and 
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reliable coal seams. It probably makes it3 appearance in the tops of the 
hills east of Green Village, but if so it has very little cover and no 
value. 

Some of the more interesting local facts in the Geology of Mahoning 
county are given below in notes on the different townships. 

MILTON. 

This township lies so low, topographically and geologically, that none , 
but the lowest coal seam can be found on: any considerable 'portion of the 
surface. This has beea sought for quite assiduously, and has been struck 
both east and west of the Mahoning. On the west side the basin is 
probably continuous with that of Palmyra. In the valley of the river 
Coal No. 1 outcrops, but is generally thin. Borings on the east have 
reached the coal in several places where it is of workable thickness. 

The following section of a boring on the farm of Jacob Helsel may 
be taken as a type of the structure of this part of the township where 
the coal occurs : 

FT. IN. 

1. Surface deposits 45 

2. Sandrock - -. 35 

3. Dark gray shale 7 

4. Light gray shale.---.- ...1 6 

5. Keddishshale 1 

6. CoalNo. 1 - 3 3 

r Coal No. 3 is found in the southeastern corner of the township of work- 
able thickness and pretty good quality, but rather tender. On the farm of 
Gideon Clingham, Coal Mo. 1 is reported to have been struck under sixty 
feet of cover three feet eight inches in thickness, but the statements 
made to me were so vague that it is doubtful whether the report can be 
accepted as reliable. The exact locality of the boring could not be ascer- 
tained, nor the elevation of the surface. The territory is not far from 
that where Coal No. 3 is mined by Mr. Robbins, and it is quite possible 
that this was the seam struck. 

JACKSON. 

In the southwest part of Jackson township Coal No. 3 has been mined 
for some time on the farm of Frank Robbins. It is said to be three and 
one-half to four feet in thickness, but has little cover and is quite tender* 
This unusual development of Coal No. 3 extends southward into 
Ellsworth, where it is mined on the farm of Thomas Rose. In the south- 
eastern portion of Jackson, Coal No. 3 has been opened in several places, 
but it is of rather inferior quality. The coal opened on the farm of John 
Ewing, in the valley of the Meander, is the Briar Hill seam, Coal No. 1 ; 
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it is of good quality, but the deposit has not yet been shown to be very 
extensive. The shale over this coal contains a great number of very 
beautiful impressions of fossil plants. 

AUSTIISTTOWN. 

This has been proved to be one of the richest townships of the county 
in both coal and iron. It contains the southern extension of the Min- 
eral Ridge belt of mines, which have now produced a large amount of 
coal and blackband ore for many years.. The principal mines of this 
series are : 

Todd & Wells Coal Co.'s shaft, the Junction Coal Co.'s shaft, Baldwin 
Bros, slope, Harris, Maury & Co.'s shaft, the New Lisbon Coal Co.'s shaft, 
and Harroff Coal Co.'s slope. 

The sections of the strata overlying the coals as reported by the owner 
of the different shafts, present some interesting variations which are 
given below. The structure of the blackband basin, as indicated by the 
sections of the shafts of Morris and Price, Todd and Wells, and the Junc- 
tion Coal Company, is similar throughout, but the sections reported of the 
Pennell and Harroff slopes differ considerably from each other, and from 
those of the mines further north. 

Sections of Coal Shafts at Austintowst. 
Morris and Price : 

FT. IN. 

1. Earth .... 12 

2. Sand-rock . 25 

3. Gray shale - - 14 

4. Black shale..--.- - - - .-.-... 16 

5. Coal ,---,.. 1 10 

6. Grayshale - ...... 13 

7. Brown shale.-.. - 12 

8. Black shale 26 

9. Sand-rock 7 

10. Tojp coal - 3 

11. BLaekband ore 8 

• 12. Black shale - - 2 

13. Block coal .. 8 

Tod and Wells : 

ft. ns. 

1. Earth - - 13 

2. Sand-rock - 26 

3. Grayshale... - 15 

4. Black shale 20 

•5. Coal 1 10 

6. Grayshale • • 15 

7. Brown shale 12 
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ST. IN. 

3. Blaekshate ......... 24 

% Sand-rock , . ........ . . •-. 7 

10. Top waH * ...... ........ - 3 

11. Blackband ore . * .-. .... ...... ........ .. 6 

12. Black shale .............. - . . $ 

13. Block coal - .............................. 10 

Junction Coal Company : 

ST. IN. 

1. Earth *.~ ....................... 10 

2. Sand-rock ................ .. - 15 

8. Gray shafo. -....-.--.... .....-« ................... 44 

4. Black shale. ................ ............ ..* 16 

5. Coal ... 1 10 

6. Gray shale. ...*.. 15 

7. Black shale. .......... * 18 

& Sand-rock ............ 7 

9. Top<coaH .*... 3 

10. Blackband ore.* .. .. 6 ^ 

11. Blackslate 2 

12. Block coal . --.* — -- 8 

Pennei slope : 

VE-. IN, 

1. Jlarth..-. 10 

2. Hard limestone ... 10 

8. Gray shale 36 

4. Sand-rock 30 

5. Fire-clay 10 

6. Black sh&te...... 30 

7. Brown shale.... 35 

8. Coal 4 

Harroff slope ; 

®T. IN. 

1. Earth ............*..„......„.....„...».... ..... .^..; 20 

2. Gray shale 20 

3. Fire-clay 8 

4. Cml .............................. ............ 1 

5. Fire-clay rock .. * 20 

6. Coal ........ .. 6 

7. Grayshale .«. * 8 

8. Cwd 1 

%. Fire-clay rock 10 

10. Grayshale 8 6 

11. Fire-clay rock 5 

12. Black shale. ........ 34 

13. Coal 4 

In the foregoing sections it will be noticed that a thin coal seam occurs 
near the middle of all except that of the Pennell slope, where it is per- 

51 
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haps cut out by a sandstone which runs through all the sections except 
the last, and is what has been designated in the preceding notes as the 
Massillon sandstone. We here have nothing like its greatest develop- 
ment, as in the Foster shaft it is one hundred and forty-six feet in thick- 
ness. 

The limestone ten feet in thickness reported as cut in the Pennel 
slope, if what it is represented to be, is an anomaly in the county. It 
lies one hundred and thirty-six feet above the Block Coal, and doubtless 
represents the upper of the two limestones which traverse the county; 
but this is nowhere el«e nearly so thick, unless we can imagine that this 
is the Lowell limestone here brought down more than one hundred and 
fifty feet nearer the level of the Block Coal than it is at Lowell. We 
had no opportunity of examining this rock ? and the section is that fur- 
nished by the proprietors of the mine. 

In the southern part of Austintown, Coal No. 3 is found in place from 
one and a half to three and a half feet in thickness, but generally not of 
very good quality. Limestone and ore occur over it. 

YOUNGSTOWN. 

The first development of coal mining in the valley of the Mahoning 
took place at the old Brier Hill and Crab Creek mines near ths north 
line of Youngstown. The search for coal has radiated from this center 
in every direction, and as a consequence the country about Youngstown 
has been more thoroughly explored than any other part of the county. 
A number of extensive basins have been discovered here, and several of 
them quite largely worked. 

The most important mines in Youngstown are those of the Brier Hill 
Coal Co., Arms & Bowers, Wick, Ridgeway & Co., the Holland Coal Co. ? 
on the south side of the river, and the mines of the Powers Coal Co., 
Andrews & Co., the Kyle Coal Co., the Foster Coal Co., the Mahoning 
Coal Co., the Brier Hill Coal Co., and H, B. & P. Wick, south of the 
river. Of these one of the most interesting is that of the Foster Coal 
Co., located in the southern part of the township.. The coal here lies at 
the shaft about two hundred and thirty feet i rom the surface? and in the 
bottom of the basin is five feet 6 inches thick 7 of excellent quality. The 
basin forms a narrow channel with a general east and west bearing, but 
its extent and connections have not yet been fully ascertained. About 
one hundred and forty feet of the shaft was sunk through sand rock (Mas- 
sillon sandstone) which was found saturated with salt water. This is 
said to have yielded on evaporation one pound of salt from one and a half 
gallons of brine. The water found in the underlying shale and coal was 
fresh. In sinking this shaft no limestones were met with ? as they were 
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probably cut out by the sandstone, but in a boring made on the old Mike- 
sell place, eighty rods from the Boardman line, three limestones were 
passed through. The section afforded by this boring is as follows : 

FT. IN. 

1. Earth - 23 9 

2. Black shale .. 5 6 

3. Sandrock - . 12 

4. Grayshale 17 ' 6 

5. Limestone - - 2 7 

6. Brown shale 5 

*7. Gray sandy shale . 31 5 

8. Limestone . 3 9 

9. Grayshale 31 3 

10. Limestone 6 

11. Reddish sandy shale . 23 

12. Brown shale - - - 25 

13. Gray sandy shale 30 

14. Sandrock . 18 

15. Grayshale 24 

16. Black shale 1 6 

17. Coal No. 1 5 

It will be seen from this boring that the places of Coal No.^3 and 3a were 
passed, but they were not met with. 

In the intervals between the basins now known in this township much 
boring has been done, and the existence of considerable barren territory 
demonstrated. There is, however, no reason to suppose that all possible 
coal discoveries have been made here, and it is even highly probable 
that valuable deposits of coal will yet be found lying between and more 
or less connected with those now known. 

coitsville. 

Up to the present time comparatively little success has attended the 
efforts to reach the Block Coal in this township. Messrs. Andrews & 
Hitchcock have a valuable mine in the northwest corner, and some coal 
has been found south of this on the lands of the Jackson Coal Co. The 
central and eastern portions of the township are as yet untested or proved 
barren ; but there is ample room for valuable coal basins in the territory 
not yet bored, and it would be not at all surprising if the very extensive 
and now productive basins of Hubbard should be found to extend south- 
ward into Coitsville. 

POLAND. 

A large part of the township of Poland lies high above the level of 
Coal No. 1, and borings to the depth of from two hundred to two hundred 
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and fifty feet will be necessary to reach its place ill nearly all portions 
of the township back from the valley of the Mahoning. This fact has 
limited the amount of exploration, and has, in some instances, led to the 
discouragement of operators before the proper depth was reached. So 
far as I can learti no really valuable deposits of the Lower Coal are known 
to exist in the 1 tdwriship. The Mt. Nebo mine, worked in the bottom of 
the valley on trie south side 1 , Was formerly quite productive ; but it is now 
abandoned, and the basin whieli it tapped is supposed to be nearly ex- 
hausted. Coal No. 3 has been opened in the gorge south of Lowell, and 
on the opposite side of the river Coal No. 3a, both of workable thickness 
and of fairly good quality. 'The section in Grindstone Run on the 
south side of the river is given in the engraved sheet which accompanies 
this report. A feW notes upon it are here given. 

The bed of the Mahoning at LoWell is cut in flaggy sandstone, 
which is Well exposed to a depth of about fifteen feet. Xt the height of 
fifty k) sixty feet above the river is generally supposed to be the place of 
the Block Coal, but it is no where visible in this vicinity, and it seems 
probable that there Was here a ridge of Waverly shales which bounded 
its deposition. About sixty feet above the railroad a band of iron ore is 
found Which Was formerly Worked by stripping. The outcrop is now 
covered, but ih'e ore bed is said to have been double, with a band of shale 
two to four feel thick betWeeri the two benches. The upper deposit of 
ore is said to have consisted of an irregular sheet of nodules four or five 
inches in diameter > the lower stratum to have been regularly bedded 
from eight to twelve inches in thickness. This band of ore has been 
mined at numerous places between LoWell and Youngstown. 

About one hundred and thirty-five feet above the railroad, the first of 
the limestone coals is exposed. It ha& he're a thickness of thirty inches, 
and has been considerably mined for local consumption. The coal is 
"dry, or open-burning, with considerable bone coal," or impure canneL 
The limestone is about twenty feet from the coal, and two feet in thick- 
ness. Above this is a bed of shale, and then a stratum of bluish white 
micaceous sandstone which has been largely used -for furnace healths in 
the Mahoning Valley. Above the sandstone is a feed <of shale, and over 
this a stratum of fire clay eight feet thick on which rest, r first, *a coal 
seam one and one-half feet thick, then limestone three feet in thickness, 
and above this two thin seams of coal and two layers of fire-clay. This 
mixed group of coal, limestone, and fire-clay probably represerits*Coal No. 
3a and its limestone, but the thin coals above the latter are features not 
elsewhere noticed in Mahoning county. Thirty-two feet higher in f the 
section is another seam of coal eight inches in thickness, with two feet 



SECTION AT LOWELL. 




Earth, wit I7v Drift BoTLttLers, 
Jjim&storte . 



Shxxl«& Saxtdsttm** 



CoetZ . 



Shale 



^jGps*^- 

_CgaZ_. 

Jjirrvesfana . 
C'aotZ. 

Fireclay . 



Shctle 6c SajTixjlstone >. 



j£ irn<es€oTtje 



= —=-— tir ay Shale . 



Coca. 



J)raJ> STuxZe > 



Shale. 



"zzzrrrsjz—; Blotch* STbvtle & ZrorvO?*e. 



=====£ Drub <$hale. 



SccnjoLstone . 



WJ.Morgan8Co.PhotoLith.C!eveland,0. 



MAHONING COUNTY. 805 

of fire-clay beneath, and fifty feet above this is the Lowell limestone 
fourteen feet thick, which caps the hill and terminates the section. Half 
a mile further back from the river, on the farm of Mr. J. Moore, and 
twenty feet above the limestone, a coal seam/ is reached and somewhaj; 
worked. The first conclusion arrived at in regard to the upper part of 
this section, was that the thick limestone was identical with the upper 
limestone of Columbiana county; that the overlying coal was Coal No. 6, 
and the thin seam below, No. 4; but, as remarked on a previous page, 
the identification of the Lowell limestone with the " white limestone" 
further south cannot be demonstrated on account of the Drift-covered 
area which separates their outcrops ; and until proof to the contrary shall 
be gathered, we must admit the possibility that the Lowell limestone is 
a different stratum, lying at a lower level, and distinct from any met 
with further west. If this is true, we have here a remarkable thickening 
of the Lower Coal Measures, for the Lowell limestone lies nearly three 
hundred feet above the nearest outcrops of Coal No 1, and nearly a hun- 
dred feet higher than the " white limestone" at Palestine, twelve miles 
south. 

The Lowell limestone is an element of great economic importance in 
the geology of this region, since it has been largely used for blast furnace 
flux, and in fact supplies nearly all the limestone consumed for this pur- 
pose in th^ Mahoning Valley. Only the upper half of the stratum is 
quarried, as the lower portion contained more chert, and is less esteemed. 
The principal quarries on the south side of the river are those of Mr. J. 
Moore, Messrs J. and L. Earle, and Mr. Pence. 

On the north side of the river the exposures are less complete, but they 
show soxnei remarkable changes which very well illustrate /the local and 
uncertain character of some of the strata in the Lower Coal Measures of 
this region. The Lowell limestone is here found capping the hills about 
fifteen feet in thickness, and affords a reliable starting point, making 
the section which is given below : 

FT. 

1. Limestone 15 

2. Argillaceous shale 3 

3. Coal ..... . — - ; -. 

4. Fire-clay 2 

5. Argillaceous and sandy shales 30 

6. Coal, "dirt vein".-. , 1 

7. Gray shale.. 10 

8. Coal (No. 3a). 2ft.6in.to 4 

9. Fire-clay and shale 55 

10. Limestone 2 

11. Sandy shale - - .,.. 10 to 15 

12. Coal No. 3 2 

13. Fire-clay, shale, and sandstone, etc., imperfectly exposed to river. 175 
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In comparing this section with that taken -on the south side of the 
river, we find the following differences : 

1st. A coal seam three feet beneath the Lowell Limestone, not seen on 
the south side of the river. 

2d. The interval between the Lowell Limestone and Coal No. 3a dimin- 
ished nearly forty feet. 

3d. But one thin coal over Coal No. 3a. 

4th. The limestone wanting. 

5th. The coal thickened in places to four feet two inches, and the only 
workable seam on this side of the river. 

6th. Coal No. 3 diminished to two feet, and of no value. 

Coal No. 3a is here a good cementing coal, which has furnished consid- 
erable coke, used in the Lowell Furnace. It is mined on the farm of 
Lowerly and McClintock by Johnson, Brown & Co., where it consists of 
two benches of cementing coal, with a parting four to six inches from 
the top, and a third bench of cann£l six inches thick at the bottom. 

In the southern part of Poland township, as in most of Springfield and 
Beaver, the surface is covered with Drift, and the geology is concealed. 
On Section 30, of Poland, a coal seam is opened, which is apparently No. 
4. It is thirty inches thick, and of good quality. In the eastern part of 
the town, coal is mined at Park and Lowe's slope, and on the farm of 
Samuel Hines. This is apparently above the Lowell Limestone, and yet 
would seem to be the same coal as that last mentioned, and as that mined 
by Azariah Paulin in the north part of Beaver, which is, unquestionably, 
Coal No. 4. 

SPRINGFIELD. 

In Springfield, coal has been opened at a great number of localities, 
but is nowhere largely worked. If we are not mistaken in its identifica- 
tion, all the mines are in Coal No. 4. These are : 

1. " Somers' bank," on Jacob Kurtz's farm, Section 4, coal thirty inches 
thick, of good quality, the top somewhat open-burning. 

2. Thomas Dyce's bank, on the Reaulman farm, Section 15, coal two 
feet nine inches, cementing, and much esteemed for blacksmith's use ; 
limestone and iron ore reported below it. 

3. McGill and Livingston's mine, on the farm of J. Egerts, Section 24, 
coal twenty-seven to thirty inches thick, in two benches ; the upper (ean- 
nel) one foot nine inches ; the lower (bituminous) six inches thick. 

4. Chris. Beck's bank, fifty to sixty rods south of No. 3, coal twenty- 
six inches thick — all bituminous. 

5. Jeremiah Brown's farm, Section 8, coal thirty-eight to forty inches. 
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in two benches ; the lower (bituminous) twenty-four to thirty inches ; 
upper (cannel) six to twelve inches. 

6. Solomon Poland's bank, Section 7, coal thirty inches ; lower bench 
(bituminous) twenty-two inches ; upper (cannel) eight inches. 
, 7. David Poland's bank, Section 6, coal twenty-four to thirty inches, 
with six inches of cannel above ; lower bench, bright and handsome, re- 
sembling the Leetonia coal. 

Coal is also reported opened on the land of J. McCullough, G. Myers, 
Sarah Hans, and J. W. Heindie. 

At Petersburg, Coal No. 4 is mined in several places ; in some, a rather 
poor bituminous coal ; in others, a good cannelr Two outcrops of coal 
ar& seen above it, but they have not been opened. The section of the 
hills here, though partially concealed, is as follows : 

FT. IN. 

1. Slope, covered, with thin streak of coal near top „ - «. . 50 

2. Coal, heavy outcrop. 

3. Slope, mostly sandy shales --. - 85 

4. Coal No. 4.... -.-—.- 2 6 

In this section, the strong outcrop of the second coal is probably Coal 
No. 6, and perhaps the streak of carbonaceous matter at the top of the 
hill represents No. 7. Unfortunately, no limestone is visible here, and 
we get little to help us in the correlation of the Lowell section. If, as 
some have supposed, the Lowell Limestone is the equivalent of the white 
limestone, it should lie seventy or eighty feet above Coal No. 4, or just 
below the outcrop of Coal No. 6 ; whereas, if its place is below Coal No. 4, 
it should be found within twenty feet of that seam ; but, so far as we 
could learn, no such limestone has been struck in any wells or borings in 
this vicinity, 

BEAVER. 

The surface of this township is generally rather level, and few out- 
crops of the strata are seen. Coal has been mined, however, in a great 
number of localities, but so far as we could learn, only one seam, No. 4, 
has been opened. The principal mines are as follows: In the south 
part, P. B. Yoder's and J. Wilderson's; in the east part, G. W. Heindel's 
A. Yoder^s, and G. Mercer's; in the north part, Azariah Paulin's, David 
SprankePs, and George Coler's. The character of the coal varies very 
much in these different openings ; for example, at A. Paulin's it is twenty- 
eight to thirty-two inches thick, with eight or ten inches of cannel above. 

On the Sprankel farm, it is six feet thick, all cannel, of good quality, 
the average of several proximate analyses, showing about 15 per cent, 
of ash. On the next farm, that of George Coler, it ig all bituminous, 
and at the mine of Jeremiah Brown, already referred to, in the adjacent 
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part of Springfield, it consists of two feet of cannel and two feet of bitu- 
minous coal. At Heindel's bank, section 13,. the lower bench is twenty- 
six to thirty inches, bituminous, the upper from twelve to eighteen 
inches, cannel. Jacob Wilderson's coal is only two feet thick, but is 
partially cut out by sand-rock. 

In the north-west corner of Beaver township two wells have recently 
been bored to a considerable depth for the Block Coal. The first is on 
the farm of Samuel Barr ? and the second on that of Noah Messerly* some 
forty rods distant. 

The register of these borings is as follows : 

FT IN 

1. Suriaee deposit ..»»... --«». -.--. ... .. 32 

2. Sand-rock - 34 6 

3. Black shale.-.. » ........... ... -..» 5 

4. Cannel coal (No. 4)-....- ....... - ...... 4 6 

5. Black shale . . ........ .. 1 6 

6. Fire-clay *< . ... 14 

7. Fire-clay rock » 17 

8. Gray shale, with thin coal. ... ......... .. ....... 8 6 

9. Gray shelly rock ----- - .. I 4 

10. Grayshale ................ 17 

11. Dark Mue shale, with thin, coal ... ... -- 3 

12. " Very hard rock n - — 1 & 

13. Brown shale.... .. .«- , 7 

14* Fire-clay * ..... - 4 6 

15. Grayshale .. - * 8 

16. Light sand-rock. ..... ».....« . .. 9* 6 

17. Grayshale... .. 5 

18. Black shale ..* - „ 1 

19. Flinty rock - .. . 1 8 

20. Coal No. 1 . 1 6 

21. Sand-rock ........... ...... & 

22. Bottom rock (Waverly). 

FT. IN. 

1. Surface deposits ....... ... tt «. .......... ..... ,. ... 30 

2. Sand-rock 48 

3. Blackshale ..- « 8 

4. Cannel Coal (No. 4) .. 5 6 

5. Blackshale . . » 1 

6. Coal, very sulphurous .......... 3 

7. Dark gray shale 8 

8. Coal No. 3a 2 

9. Blackshale - 5 

10. Sand-rock mm 10 

11. Gray shaly rock-. „,-... ^a«.., .....^„,,^,...^.. .,.„..,...., 15 
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FT. IN. 

12. Gray shale, - 4 6 

13. Black shale - „ -. 4 6 

14. Coal and shale 1 

15. Fire-clay „--- 3 

16. Fire-clay rock - - 10 

17. Gray shale - ---- 6 

18. Brown sand-rook 8 

19. Fire-clay .... - - 1 

20. Gray sand-rock - 12 

21. Black flinty rook „. 1 6 

22. Black shale 1 

23. Bottom rock. 

In the first hole, the Brier Hill coal was undoubtedly struck ; in the 
second, it is wanting, or is represented by a black shale. It is probable 
that borings made near the first hole, but further north, would strike the 
Block Coal, of greater thickness, as the basin probably extends in this 
direction. 

BOAR0MAN. 

But little has yet been learned in regard to the economic resources of 
Boardman township. Coal No. 1 has been struck in borings made for 
Mr. C. H. Andrews, near the north line of the township ; but up to the 
present time no considerable basin of good thickness has been discov- 
ered. The limestone coals are here apparently thin, and of little value ; 
and Coal No. 4 has only been opened in the south-west corner of the 
township, at the Powell mine, which is not now worked. 

6ANFELD. 

The outcrops of Coal Nos. 3 and 3a, in the northern part of Canfield, 
have been already alluded to. Coal No. 4 has been proved, by explora- 
tions made by Mr. Wm. Wetmore, to underlie the Academy Hill, but it 
has little cover, and is not regarded as of great value. It also underlies a 
detached hill on the Swanton farm, east of town, but has not been opened 
there. On the banks of Indian Creek, below the place of Coal No. 4, are 
outcrops of Coals No. 3 and 3a, with two limestones ; and it is said that 
ihe Block Coal, t three feet in thickness, was reached here by boring, one 
hundred and forty feet below Coal No. 3. 

Mr. Wetmore reports that he found Coal No. 4 four feet thick, from 
twelve to fifteen feet below the grade of the railroad, on the land of War- 
ren Hine, west of the Fair Grounds. It had there no roof and was 
covered with gravel and sand. He states that in one place it was folded 
up into an arch, evidently by lateral pressure, probably that of the 
glacier which once covered the surface here, moving southward. There is 
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a ridge of Drift material, gravel and sand, two miles long west of the 
center. Blocks of sandstone are here scattered for half a mile in a S. S. 
E. direction from their place of origin. 

Much of the southern part of Canfield is underlain by Coal No. 4, and it 
was at one time quite extensively worked by Messrs. John and Wm. 
Wetmore, on Section 24. The coal is here about five feet thick, all cannel, 
with the exception of a thin sheet at the bottom. The coal of the upper 
bench contains about nineteen per cent, of ash, that of the lower eleven and 
one -half per cent. A beautiful fossil fish was obtained in the center of a 
block of this cannel while the mine was worked. It is a species of 
Paloeonicus, (P. Peltigervs, N.), and is now in the possession of Mr. Wm. 
Wetmore. The cannel seam has been opened west of Wetmore's mine, 
both north and south of the township line, but is apparently less pure 
and good in this direction. In the southwest corner of the township it 
is opened on the land of Mr. Ewing, near the steam saw mill. It is here 
but two and one half feet in thickness, the lower two feet being bituminous 
coal, of good quality, the upper six inches cannel. Eight feet below this 
coal seam is another, which is regarded by Mr. Wetmore as Coal 3a ; if 
so, it approaches much nearer to No. 4 than it is known to do elsewhere. 
Possibly this is only one of the local seams so frequently met with in 
this part of the series. 

ELLSWORTH. 

i 

Coals Nos. 3 and 3a are known to exist in greater or less development 
in most parts of this township. In tiie northeastern part, on the lands of 
G. Harding, and in the northwestern part, on the farm of Thomas Rose 
Coal No. 3 has been somewhat worked ; and in the east and southeast 
section Coal No. 3a has been opened on the lands of Henninger and Durs- 
man, but is not now mined. 

No successful boring has been made for the Lower Coal in Ellsworth, 
and the presence or absence of this seam must be determined by 
further search. 

Very beautiful crystals of gypsum are found in a clay bank just south 
of the center of Ellsworth, and from this locality they have been very 
generally distributed to the mineralogists of the country. 

BERLIN. 

No coal is worked in this township. Coal No. 3 is found in many 
localities, but is generally thin. It has been opened on the Kline farm 
It is believed that good basins of Coal No. 1 underlie this township, but 
very little has been done to test the truth of this impression. Prom the 
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proximity of the basins in Milton and Palmyra, it would seem probable 
that some valuable deposits would be found here. 

SMITH. 

The surface of the township lies high enough to include Coal No. 4, 
and in some places No. 5 ; but it is nearly level, and the outcrops are 
few. Coal has been worked on the Laughlin farm, east of Alliance, 
and its northern outcrop. It is friable and contains much sulphur, is 
about three and one-half feet thick, and is probably Coal No. 4. On 
Rebecca Mathers's farm the same coal is worked by an entrance from the 
southeast. The roof is shale, above which is the sand rock, but the hills 
are only thirty feet higher than the coal, and the cover is sufficient to 
protect it. On Jacob Wright's farm, near the foregoing, the second 
seam of coal was formerly worked by a level near the bottom of the 
valley, through which the Pittsburg and Fort Wayne Railroad runs. 
This coal (No. 3a) is about three and one-half feet thick, but is reported 
to be of rather inferior quality. 

GOSHEN. 

Coal is worked in the northwest corner of the township on the land of 
C. Bowman. This is Coal No. 4, and of pretty good quality. The same 
seam stretches under the highlands of some other parts of the township, 
but has been little worked. It apparently deteriorates in quality toward 
the west. Coals No. 8 and 3a may be reached by shafting at no great 
depth, but whether they are thin as in Ellsworth, or thicker and purer 
as at Alliance, can only be determined by exploration. So far as known, 
no boring has been done in this township for Coal No. 1, but as it has 
been reached at Limaville, a few miles west of the county line, there is a 
fair probability that some basins of it will be found here. 

GREEN. 

This township is one of the most productive in coal of any in the 
county, for Coal No. 4 here assumes its best phase, and is opened and 
-worked at a great number of localities. The surface is quite varied, and 
the highest hills rise from seventy-five to one hundred feet above the 
horizon of No. 4, while the next seam below is cut in the bottom of 
the valley of the Little Beaver. The principal mining is done about 
New Albany. The coal (No. 4) is here from three to three and one-half 
feet thick, of very good quality, and is worked chiefly for the supply of 
the town of Salem, where it is preferred to coal of the same seam taken 
from the shaft in the village. The mines at New Albany are Stout's, 
Wilson's, Gates's, Bonsall's, Pow's, Gordon's, and Brooks's. 
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About twenty-five feet above Coal No. 4, Coal No. 5 (?) shows itself 
eight to ten inches in thickness. In the valley of the Little Beaver, 
between New Albany and Green Village, Coals No. 3a and 4 are. exposed 
and somewhat worked on the farm of George Barnes. Coal No. 4 is here 
three and one-half feet thick, and of very good quality. Coal No. 3a is 
said to be three and one-half feet in thickness, and looks well, though 
containing more sulphur than the upper seam. Wikart's bank is opened 
in No. 4. In the east part of the township, Coal No. 4 has been opened 
on the farms of Reichstahl and Roller, but is not now worked. At 
Washington ville Coal No. 4 has been mined for many years. It is here 
about two and one-half feet thick, the lower two feet the best, and show- 
ing scarcely a trace of sulphur ; the upper six inches is somewhat slaty. 
The lower bench furnishes a coal of moderate hardness, cubical fracture, 
a silvery resinous luster, and is found by analysis to contain only about 
two per cent, of ash. It is, therefore, one of the purest coals in the 
State. It was formerly coked in considerable quantity by Messrs. 
Whistler, Walter, and Rolla, and their coke was regarded as superior to 
any other in use in Pittsburgh. 

In conclusion, I take pleasure in expressing my great obligations to 
Mr. Wm. Wetmore, of Canfield, and to Mr. Chauncey H. Andrews, of 
Youngstown, for important information, and aid in gathering the 
material for this report. The assistance rendered by Mr. Wetmore was 
peculiarly valuable, as he has a good general knowledge of the geology of 
the county, and a minute and accurate acquaintance with all the facts 
which have been collected in the Exploration for coal south of the 
Mahoning, in much of which he has taken an active part. He has also 
most generously given much time to the furtherance of the objects of 
the Survey. 

A few analyses of the useful minerals of Mahoning county are given 
in the succeeding pages. The mineral wealth of the county merited a 
larger amount of chemical work, but it unfortunately happened that 
before the collections made in this county were reached in the progress 
of analyses in the chemical laboratory, all appropriations for this object 
were stopped, and they were left untouched with the exception of the 
few now reported as made by Dr. Wormley. 

Those made by Messrs. Hooker, Lilienthal, and Holbrook were done in 
the laboratory of the School of Mines, without cost to the State. 
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Analyses of Coal, Iron Ore, and Limestone from Mahoning County. 

Coals, 

1. Coal No. 1, Brier Hill.. . -i Dr. Wormley. 

2. " Veatch's Mine . . " 

3. Coal Mo.' 3, Walworth Shaft, Canfield " 

4. Coal No. 4 (Cannel), Sprankel Farm, Beaver township .....W. A. Hooker, 

5. Coal No. 6 {?), Moore Farm, Poland township " 





1. 


2. 


3. 


4. 


5. 


Specific gravity -.-.--- ...... ...... ...... 


1.284 


1.260 

> 


1.323 


1.367 


1.246 






Moisture ...... ... .......... 


3.60 

1.16 

32.58 

62.66 


2.47 

1.45 

31.83 

64.25 


3.90 

6.60 

29.10 

60.40 


1.39 
13.60 
34.43 

49.58 


2.68 


Ash - 


3.02, red 


Volatile matter ...... .. ...... . .... 


36.47 


Fixed carbon.... 


56.04 






Total- , — 


100.00 

0.85 


100.00 
0.56 


100.00 
0.82 


100.00 
0.86 


100.00 


Sulphur. ................................ 


1.79 







Ultimate Analyses of Coal No. 1, Foster Ban^, J. L. Lilienthal, E. M. 

Carbon 77.88 

Hydrogen .. ., ... <. .. . .,. - 6.56 

Nitrogen , „ - 1.51 

Oxygen -... .,. „ 10.57 

Sulphur ™.„ • , l... ...... 0.64 

Ash „ 2.84 



Total „. 100/00 

Phosphorus. .... -- ~. - -. .... --.- Trace. 

Iron „,..< ~. 0.11 

Moisture - - -. 3.28 

Oxygen in moisture - - 2.92 

" *coal. — 7.65 



Iron tQkres, 

|. Black^band, Mineral Ridge Dr. Wormley. 

2. Kidney Ore, Wasbingtonyille - " 

-3. " over Coal No. 3 f Austmtown „ ^ -. u 
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1. 


2. 


3. 


Specific gravity .... «..««. . . . . ...... ...... ...... 


2.494 


2.539 


3.509 






Volatile matter . 4 i««**.* 6 **..».... * 


30.50 






^"atcr . ... ...... ...... ...... * « . e. .*«... * . . « * » . . 


0.78 

11.94 

56.23 

12.34 

0.50 

1.70 

1.74 

8.59 

5.33 

Trace. 




Silicious matter ««»»..«**......*-......... 


11.84 

43.26 
9,94 

Trace. 
1.00 

Trace, 
1.87 
2.03 
0.18 


6.06 


Carbonate of iron .... ...... « » * .. ...... .„.. a « » - . . 


78.64 


Sesquioxide of iron . ...... ...... ...... <.*»... «... 


8.96 


Alumina - ...... ...... »**»*. ...... <. <, . . . . .«,..'.... 


0.40 


Oxide of manganese .- . ...... ...... .... 


1.00 


Phosphate of lime ...... «..* .»•«». .«».„.. *... «... 


0.83 


Carbonate of lime ...... ...*.. ...... .... .... .... 


1.55 


'" magnesia .« *...*.. a *...... 

Sulphur ....*«. ...... ....... .... ....... *..... ...... 


2.08 
Trace. 






Total * ....*.«<...*.*«. ...«..^.....»..« 


99.62 

27.12 
Trace. 


99.15 

35.83 
0.79 


99.52 


Metallic iron . .... .... . » • . ...«». •».... . * • * ...... 


44.23 


Phosphoric acid ...... .... ...... ...... ...... .... 


0.38 ' 







i Limestones* 

1. N. Goodman's, Green township.... » ...^•••. W. A.Hooker, 

2. J. Moore's, Lowell " 

3. " " ...-F. N. Holbrook. 



Silica and Silicates. .1 

Iron and alumina 

Carbonate of lime ........ 

" magnesia 

Organic matter and water 

Total 



11.00 
4.39 

80.43 
2.29 
2.25 



100.36 



2.08 
1.33 
95.58 
1.30 
0.06 



100.35 



1.61 
2.55 
91.86 
0.59 
3.45 



100.05 



CHAPTER LXXXVIIL 

SUPPLEMENTAL REPORT ON PERRY COUNTY, AND PORTIONS 
OF HOCKING AND ATHENS COUNTIES, 



BY E. & ANDREWS* 



The Ohio Geological Survey was inaugurated in June? 1869. A con- 
siderable part of the* working reason of that year was Spent by me and 
my assistants in determining the general outlines of the different geo* 
logical formations in the Second^ or South-eastern, district, and in pre- 
paring my portion of the geological map published in the Report for 
1869. That Work done, the remainder of the season was devoted to th3 
Hocking Valley, and the region east of it in portions of Perry, Hocking? 
and Athens counties. The dominant geological feature of the region 
was the Nelson ville 3eam of coal, which was traced through many town- 
ships, and its varying fortunes of thickness and quality carefully noted. 
Many analyses of the coal from Various locations were made by Professor 
Wormley, and the value of the coal of this great seam so fully authenti- 
cated that, in a short time? capital was attracted to the region, and rail- 
roads were constructed to carry the products of a stimulated mining 
industry to various markets. Cautiously, Professor Wormley and Myself 
felt our way to the conclusion expressed in the first Report? that the coal 
of this seam, from certain localities investigated, was adapted, in the 
raw or Uncoked state, to the manufacture of iron in the blast furnace, 
This conclusion has since been abundantly verified, and to-day furnaces 
are in successful operation in locations among the hills which, in 1869? 
would have been considered very remote, if not entirely Inaccessible. 
The coai has also been found to be well adapted to.many other important 
uses, which, if less exacting as to purity of fuel, ate none the lesg 
important. 

Besides the investigations of coal, such other* leading geological features 
of the region as the limited season of labor in 1869 left it possible to 
gather up, were presented in the Report. The next year our steps were 
necessarily directed elsewhere, for it was expected that the survey of th^ 
whole State would be completed in three years, and the law go required. 
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No report touching the Second Geological District has provedof more 
practical value than the one giving the results of our brief labor in this 
coal-field in 1869. Since that time I have gathered many additional 
facts. A part of these were gathered while in the employ of the State, 
and, of course, belong to the State, Many more were obtained while 
making professional investigations for private parties or companies, who 
kindly consent to my publishing them in the State Reports. A large 
number of facts I have gathered, from time to time, at my own private 
expense. The more important of these facts will be given in this report. 

GEOLOGICAL FORMATIONS. 

Those in the descending order are — 

Drift, 

Coal Measures* 

Maxville Limestone. 

Waverly Sandstone Group* 

Waverly— Only the two upper members of the Waverly Group are 
found within the district now referred to. The lowest of these is the 
Waverly Conglomerate. This is always a coarse sand-rock, and often- 
times contains numerous white quartz pebbles. 

The top of this Conglomerate is to be seen near Logan, at the mouth of 
Scott's creek, and also in larger exposures in the bed of the Hocking 
Eiver, at the falls, a little above the town. From this latter point the 
coarse rock risea gradually above the level of the .river as we ascend the 
stream. It forms the cliffs which render the scenery along the banks of 
the Hocking so picturesque and beautiful. At Lancaster, Mt. Pleasant, 
a bold isolated cliff, nearly three hundred feet high above the level of 
the Hocking, represents the Conglomerate portion of the Waverly, here 
probably somewhat thicker than is usual. 

The Conglomerate ledges on the Licking river at Black Hand also 
belong to this horizon of the Waverly Group. 

Logan Sandstone. — At Logan, we find overlying the Conglomerate a 
series of comparatively thin bedded, fine grained sandstones and sandy 
shales, which are something more than one hundred feet in thickness. 
These were called in the earlier report the Logan sandstones. The same 
series of fine grained sandstones and shales is found overlying the Black 
Hand Conglomerate, and is to be traced along the railroad from Black 
Hand Station to Pleasant Valley. 

There is no mistaking this Logan sandstone series for any other rocks 
iabove the horizon of the Waverly Conglomerate. In lithological char- 
acteristics, it is totally unlike any sandstones and shales of the produc- 
tive Coal Measures, and it also contains a different assemblage of fossils. 
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Maxville Limestone. — The Maxville Limestone rests upon the Wav- 
erly, and its deposition, marked a new era in geological history. It 
is no part of the Waverly series, and has nothing in common with the 
Productive Coal Measures. As the last statement has recently been 
questioned by my associate, President Orton, who has expressed to me 
and to others his strong belief that the Maxville Limestone is one of the 
regular Coal Measure limestones, having its true place about one hun- 
dred feet above the base of the Coal Measures, I shall be expected to give 
the reasons for the conclusions reached during the progress of the Survey, 
and which I yet firmly hold. 

The Maxville Limestone, as found at Maxville, is taken as a represent- 
ative of several similar limestone deposits in. South-eastern Ohio, all of 
which group themselves, as I believe, along the same geological horizon. 

These deposits are found, beginning on the north, (1) at Mewtonville, 
on the western side of Muskingum county, and extending along the 
lowest valleys into the eastern part of Perry county; (2) in the western 
part of Perry county, not far from the Fairfield county line, near the vil- 
lage of East Eushville; (3) at Maxville, in the south-western part of 
Perry county; (4) in Hocking county, a little below Logan, in Green 
township; (5) at* Reed's mill, near Hamden, in Vinton county; (6) in 
Hamilton township, Jackson county, oh the land of Enoch Canter, Sec- 
tion 24 ; (7) besides these in Ohio, we find another and heavier deposit 
of this limestone in the Ohio river hills on the Kentucky side, a few 
miles above Sciotoville. All these seven localities I have carefully ex- 
amined, most of them many times, and the results of these examina- 
tions I will giveas briefly as possible. 

In the Kentucky locality last mentioned we find, on Josiah G. Merrill's 
hill, one mile above Wheelersburg, Ohio, a section as follows: 

FT. 

1. Coal Measure rocks — ore, coal, sandstone, etc 60-70 

2. Sandy clay and shale, containing two layers of iran ©re and coal 

plants. - 8 

3. Limestone fossiliferous, used for burning and fara&ees 31 

4. Limestone, highly sandy „ „„. 15 

5. Not exposed - 10 

6. WaTerly sandstone, with characteristic fossils .* 215 

The above section was taken when the rocks were exposed in an almost 
vertical cliff. 

Here forty-six feet of limestone were found under the Coal Measures 
and resting upon the Waverly. The fossils, so far as gathered, are 
specifically like those seen at Newtonville, Muskingum county, the most 

52 
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northern deposit of the Maxville group. None of these fossils have I 
ever found in any Coal Measure limestone. Since the above section 
was taken, in 1869, the State of Kentucky has been prosecuting a 
Geological Survey, and, in the reports of Professor Shaler and his assist- 
ants, the limestone, which extends southward, is called a Sub- Carbonifer- 
ous limestone. No hills on the opposite or Ohio bank of the river were 
high enough to take the limestone, and the higher hills further north do 
not contain it, so far as I could learn. , A limestone on the land of the 
Harrison Furnace Company, several miles north of Scioloville, which 
I once saw, some years before our Survey began, may be the equivalent 
of the Kentucky limestone, but no special investigation has been made 
to determine this. 

In the south-western part of Jackson county, in Hamilton township, 
on the land of Enoch Canter, I found the following section : 

FT. IN. 

1. Coal, reported .... .„„........„ 1 6 

2. Skalds and sandstone . . 15 

3. Fire-clay ...... . 3 

4. Ironore.... ,..„ .... from S inches to 3 

5. Flint .„... ... - 6 

6. Light colored limestone „ 8 

Mr. Canter reported drilling below the limestone and the finding of 
fine grained Waverly sandstone twelve feet down, there being a clay or 
" goapstone " between. 

No coal in this neighborhood, so far as I could learn, was below the 
horizon of the limestone ore, believed to be the equivalent of that found 
on the limestone seen on the land of Enoch Canter, resting directly upon 
the Waverly. Jackson Gilliland's coal, the finest of block coal, on a slight 
elevation west of Mr. Canter's, is by barometer forty-five feet above the 
Waverly. Here the limestone was not seen. 

At Reed's mill, near Hamden, in Vinton county, we obtained the fol- 
lowing Section : 

IT. 

1. Coal Measure rocks. 

2. Iron ore, a thin stratum. 

3. Limestone (brecciated in part) ...„.„«„ 16 

4. Upper Waverly -or Logan sandstone, with characteristic fossils. 

Here the Waverly is seen to pass directly under the limestone. The 
same limestone extends down the Little Raccoon Creek, "where it is sesn 
in the bank twelve to fourteen feet thick, with iron ore o.ver it, and with 
ten feet of fine grained Waverly sandstone underlying it, constituting 
the bed of the creek. This is a little north of the railroad bridge (M. & 
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C. R. RO and near the "Old Fort," built by the Mound- builders. Below 
the railroad bridge the limestone thins out and disappears, and we find 
over the Waverly four feet of blue shales with iron ore, and over the 
shale a hard sandstone with coal plants. The relation of the limestone 
to the Waverly is unmistakable, and the sections were taken where the 
banks are vertical. 

A few miles below Logan, on the land of James Tannihill, Section 28, 
Green township, Hocking county, is another deposit of limestone belong- 
ing to the same horizontal series. It lias been largely quarried at this 
point for quicklime and for furnace flux. The bottom was not seen, but 
about nine feet were measured, the upper two feet two inches being of 
buff color. Above are two feet seven inches of clay shale containing at 
the top about fifteen inches oi* limestone, with a layer of nodules of ore 
over it. Quartz pebbles were seen in this ore, a feeble representation of 
the^Coal Measures' Conglomerate. The Logan sandstone, or Upper Waver- 
ly, which lies in the lower part of all the hills along the river, must neces- 
sarily pass closely under this limestone, and I have no doubt that search 
will reveal exposures along the outcrop of this apparently limited deposit 
of limestone, where both the limestone and the Waverly will appear in 
vertical section in close contact, or separated by only a few feet of shale. 
We now reach, in our progress to the northeast, Ihe limestone at Max- 
ville and vicinity, in Perry county, the location which gave the name 
to the formation. On the land of David Hardy, near Maxville, the lime- 
stone measured eight feet eight inches in thickness, the upper three feet 
two inches being of buff color, and the lower fiye feet six inches in lay- 
ers of hard bluish-gray stone. The five feet immediately below the lime- 
stone were not seen, but below this small interval, or five feet beneath the 
Maxville limestone, comes in the Logan or Upper Waverly sandstone with its tosual 
fucoids and shells. Eight feet of this sandstone were seen above the bed 
of the stream. At this exposure two feet of sandstone were seen directly 
over the limestone, but at other points there is ore on the limestone with 
sometimes black shale over the ore. In pome places the limestone is 
thicker than at the Hardy exposure, especially in its upper buff portion. 
The latter portion is apparently more fossiliferous than the other, and is 
often singularly mottled with dark bluish blotch* s. The limestone be- 
low Logan exhibited a similarly mottled aspect. Following this lime- 
stone from Maxville down the Little Monday Creek to the Winona Fur- 
nace, we find a thin development of it in the point of the hill near the 
furnace. Here above it is an iron ore, which is drifted for, and a very 
thin seam of coal three or four feet higher. At this i^lace there was no 
exposure of any thing below the limestone, but a few rods distant, a wel 
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eighty feet deep has been bored, which Col. Churchill believes to have 
penetrated only the Waverly sandstones and shales of the upper or Logan 
series 3 certainly no coal seams nor rocks of the Coal Measures were passed 
through. 

Mr. James D. Poston, of Logan, who has had a large experience in ob- 
taining ores and limestones for the Logan Furnace, and has a great famil- 
iarity with the geology of this region, states that in all his operations, 
when digging or blasting below the Maxville limestone, or below the ore 
which marks its horizon over areas where the limestone itself is wanting, 
he has invariably come directly down upon the Logan sandstone. 

The next deposit of limestone believed to belong to the same horizon 
with that at Maxville is seen a little east of Rushville, in Reading 
township, Perry county. In the deep ravine between East Rushville 
and West Rushville we have undoubted Waverly rocks, traceable through 
a vertical range of nearly one hundred and eighty feet. Resting di- 
rectly upon this series of Upper Waverly rocks come in, to the eastward, 
the Coal Measures, and at the very base of these Measures is the lime- 
stone. At one point I saw a t'hin ore four inches thick imbedded in a 
bluish clay. Fifteen feet below this clay— the interval without exposure 
of rock — I found undoubted Waverly. Farther on I found what I be- 
lieved to be the same ore embedded in similar clay, and five feet above 
ten feet of Maxville limestone. As the top of the limestone was not 
seen, the true interval may be even less than five feet. This limestone 
was largely quarried on the land of John P. Hodge, in section 26, Read- 
ing township, Perry county, for macadamizing the Zanesville and Mays- 
ville turnpike. Stone for this purpose is now obtained from some 
limestone located further east. Fossils are more numerous here than at 
Maxville. 

The last deposit of this limestone to be noticed, is found in the eastern 
part of Perry county and in the western part of Muskingum. It is some- 
times called the Newtonville limestone, from the village of that name. It 
forms the bed of Jonathan's Creek and Kent's Run for several miles. 
Wherever the streams have eroded channels sufficiently deep, the Logan 
or Upper Waverly sandstone and shale are to be seen. ' In Section 16, 
Madison township, Perry county, Jonathan's Creek has scored its bed fifty 
feet into the Logan sandstone, which contains all the usual fossils. Four 
feet of sandy shale separate the sandstone from the limestone, which is 
here seventeen feet thick. Above the limestone are rocks of the regular 
Coal Measures. 

* We may, I think, very reasonably conclude from the above recital of 
facts that the Maxville limestone rests upon the Upper Waverly or Logan 
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sandstone rocks, and that it is not one of the interstratified limestones 
of the Coal Measures, with a position more than a hundred feet above the 
base of those Measures. 

But there is proof that this series of limestones belongs positively to 
the Lower Carboniferous division of the great Carboniferous System. As 
many of the fossils of this limestone as could be conveniently gathered 
at Maxville and Newtonville were sent in 1870 to the late Prof, Meek, 
the accomplished palaeontologist of the Ohio Survey, who had previously 
had much experience in determining the animal fossils of the Coal 
Measures and of the Lower Carboniferous limestones of the West. The 
result of this determination was published in the American Journal of 
Science, February, 1871. In his letter to me at the time, Professor Meek 
wrote as follows: "From these fossils it is clearly evident that the lime- 
stone from which they were obtained belongs, as you had supposed, to thp 
horizon of the Lower Carboniferous limestone series of the Western 
States." In no case did he find any fossils peculiar to the Coal Meas- 
ures. Only ten species were well enough preserved to be determined 
specifically, and of these, eight were of Chester types, and two of St. Louis 
types, both of the Lower Carboniferous. Professor Meek adds : " From 
these facts I can scarcely doubt that we have in these local masses of 
limestone a representation of the Chester group 6f the Lower Carbonif- 
erous limestone series; though it is possible that there may also be some 
representation of the St. Louis limestone of the same series at some of the 
outcrops. * * * The discovery of these beds is, I believe, the 
first indication we have had of the existence of any member of the Lower 
Carboniferous limestone series of the West in Ohio." Many other fossils 
have been obtained from the horizon of the Maxville limestone since 
Professor Meek wrote the above; but not one of them, so far as I know, 
has been found to be of a species characteristic of the Coal Measures. , 

In addition to the argument derived from the fossils of these beds, it 
may be stated that the limestones themselves, although presenting some 
differences of lithological structure at different points, are every where 
unlike any of the limestones found above them in the Coal Measures. 

In the report for 1869 it was suggested that these areas of Maxville 
limestone may represent local basins in which the limestone was depos 
ited. This may have been wrong, for it is quite possible that in the 
original deposition the areas were connected and the formation contin- 
uous. After deposition, large areas of it might have been removed w.ith 
much of the Waverly before the beds of the Coal Measure rocks were 
laid down. This would leave valleys between the remnants of the Max- 
ville limestone series. The subject of the erosion of the. Waverly and 
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consequent uneven character of the floor on which the Coal Measures 
rest, has often been referred to in the Ohio reports, and by different per- 
sons. In the report on Holmes county, in the present volume, Mr. M. C. 
Read gives on page £44 an interesting illustration of this. Waverly 
rocks, capped with Conglomerate, are seen on one side of a hill, while 
on the other there are one hundred and ninety-eight feet of Coal Meas- 
ures, including five seams of coal. There was evidently an ancient 
valley in the old Waverly in which the Coal Measures were formed. 
Proofs of similar valleys in regions adjacent to deposits of the Maxville 
limestone were long since observed. Of course the levels of the coals in 
them if continued would pass below the level of the limestone ; but in no 
case have any rocJes of the true Coal Measures been found directly underneath 
any of the limestones of the Maxville series } and I do not believe that such a 
case is possible. 

The Maxville limestone is generally of much economical value. The 
purer portions of it make excellent quick-lime. The quarries near 
Newton ville have furnished the stone for the beautiful new Court House 
at Zanesville. It is a firm, compact, durable stone, a little hard to work, 
but incomparably better as a building stone than any Coal Measure 
limestone in the State. When the projected railroads are completed into 
the Upper Sunday Creek Valley coal-field, this limestone will be carried 
to furnaces in that region. There are large areas of it along the streams 
with little or no covering of soil. Dynamite would rend it to fragments, 
and millions of tons could be obtained at a trifling expense. At Max- 
ville and vicinity, this limestone is destined to play an important part 
in the growing iron manufacture of that region. The deposit below 
Logan has formerly furnished limestone to the Logan and Five Mile 
(Union) Furnaces. I have suggested to Mr. Walter Crafts, of the Crafts 
Iron Works at the mouth of Little Monday Creek, the desirableness of 
this limestone for his furnace, should he find it sufficiently near to be 
available. The deposit in Hamilton township, Jackson county, fur- 
nished limestone for the old Webster Furnace. 

Coal Measures. — The Coal Measures rest upon the Maxville lime- 
stone, and, where that is wanting, upon the Logan sandstone, or Upper 
Waverly. They consist of seams of coal, with interstratified deposits of 
sandstones, shales, limestones, iron ores, and fire-clays. 

The coal seams are not scattered at hap-h&zard through the series, but 
have their places in the vertical range. A seam often becomes thin and 
worthless, and, indeed, in some places, fails altogether — the conditions 
having been unfavorable for coal-making at such points— but each seam 
has its own- place in the series, and for this reason classification and 
system become possible. 
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In the Coal Measures of Ohio there are several layers of fossiliferous 
^limestone iound near seams of coal, which are very useful in aiding the 
geologist in determining the coal seams. Coal seams were formed of the 
vegetation of broad horizontal marshes, generally near the sea level. If, 
when the land had settled below the water, and the material for a layer 
of limestone had- been spread on the surface of the buried marsh, that 
limestone, thus formed, would have a regularity borrowed from the regu- 
larity and evenness of the underlying floor.^ It is not unusual, however, 
to find such a limestone separated from the coal by several feet of shale. 
Taking for our base the Maxville limestone, as developed in various 
parts of Perry county, we find about eighty feet higher a limestone with 
a thin coal seam under it. In the northern part of Muskingum county, 
I have met with a fossiliferous limestone between these two. From 
twenty to thirty- five feet higher is a limestone, often flinty, under which 
is a thin coal. About forty feet (possibly sometimes a little more) is 
another limestone, found in the Putnam Hill, opposite Zanesville, which 
is called, in the reports, the Putnam Hill Limestone. There is generally 
a seam of coal under it. This limestone is usually from seventy -five to 
eighty feet below the Nelsonville seam of coal. I have recently found 
it near Straitsville, seventy-two feet below the Great, or Nelsonville, 
seam. Between the Putnam Hill limestone and the great seam, or from 
thirty to forty feet below the latter, we find, sometimes, a thin lime- 
stone with flinty tendency, on which rests the Baird ore found in the 
hills west of Straitsville. This ore appears to have its place at the bot- 
tom of the white sandy clay underlying the coal seam next below the 
Nelsonville seam. Besides these lower limestones, there are two between 
the Nelsonville seam and the horizon of the Pomeroy coal, one called the 
Ames limestone, about one hundred and forty feet below the Pomeroy 
seam, and another, called the Cambridge limestone, about eighty-five 
feet lower. There is another fossiliferous limestone a little below the 
latter, and I have also met with one in more eastern counties, between 
the Pomeroy seam and the Ames limestone. There are, possibly, other 
fossiliferous limestones, but the above-mentioned are the leading ones to 
be found in Perry county, and in the portions of Hocking and Athens 
included in this report. Besides these, there are many other limestones 
which are not fossiliferous, except, perhaps, to a very slight degree. 
One of these has its place perhaps sixty feet above the Nelsonville seam, 
and from it several furnaces obtain their limestone. An earthy buff 
limestone, often nodular and ferruginous, comes in sometimes a few feet 
above the Nelsonville coal. Another linustofie is often seen a little 
above the Bayley's Run coal, and an additional one sixty to seventy feet 
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above the same coal. A little below the Pom'eroy seam of coal, on 
the high knobs east of Lower Sunday Creek, we find many feet of lime- 
stone. Still further east, we find similar limestones above the horizon of 
the Pomeroy seam. 

Coal Seams,— The lower coals in this region are generally very thin, 
and are seldom worked except in a small way for local use. A thin 
seam is sometimes seen three or four feet above the Maxville limestone. 
It is only four inches thick in the drift- way at the Winona Furnace, on 
Little Monday Creek. In some places a trace of coal is found about 
twenty feet 'higher. A seam, three feet three inches thick, is found in 
Section 16, Madison township, Perry county, about fifty-eight feet above 
the Newton ville (Maxville) limestone, and it is doubtless to be found 
elsewhere on the same horizon. 

Twenty or thirty feet higher is a seam of coal of wide range, but 
always thin in the region now under discussion. Its place is about 
eighty to ninety feet above the Maxville limestone. There is generally 
a fossiliferous limestone above it. It has been supposed to be the equiva- 
lent of Coal Seam No. 3 in the classification of the coals of the First 
District. Sometimes we find ore upon the limestone. We find a thin 
coal a few feet above, and, indeed, we find, sometimes, in the space of 
thirty or forty feet above the limestone, three or four very thin seams of 
coal. In favorable exposures, all of these are seen in the same bank. 
Over the upper one of these coals, we often find a fossiliferous limestone, 
sometimes passing into flint. This limestone over this coal may help to 
the identification of the coal with Coal No. 3a of the First District. 
But we find, sometimes, other limestones or flint layers between Coals 
No. 3a and No. 3, and when, in a ravine or hill-side, there is an exposure 
of only one of these several possible limestones, there is great difficulty 
in determining its exact place. I am inclined to believe that the lime- 
stone with a thin coal under it, found in most of the valleys of Upper 
Monday creek, about one hundred and ten feet below the Great or Nelson- 
ville seam, is the limestone which properly belongs over Coal No. 3a. 
In some places the coal is seen without the limestone. In the ravine 
below the old Maginnis bank, near Old Straitsville, we find, one hundred 
and ten feet, by barometer, below the Great seam, a calcareous shale, con- 
taining shells, etc., with a thin coal below it. Twenty-one feet lower, 
by Locke's level, is a fossiliferous limestone, with thin coal under it. On 
another hill, to the north-west of Old Straitsville, a measurement with 
Locke's level gave one hundred and fifty-five feet to a group seen on Mr. 
Moore's land, in the valley of Monday Creek, as follows : 
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/ IN. 

1. Block ore „ 6-8 

2. Blue shale , G-8 

3. Limestone, fossiliferous ,-•.. 8 

4. Thin coal. 

At Henry Hazelton's, a little higher up Monday Creek, the ore, seen 
in the bed of the creek, which was believed to be the equivalent of the 
block ore last mentioned, was found by Professor Irving, in 1869, to be 
one hundred and fifty feet below the great seam. There is flint under 
the ore, and a thin coal under the flint. At McCarieville, on Monday 
Creek, still higher up the stream, there is a blue fossiliferous limestone 
reported by Mr. McCune to be one hundred and fifty feet below the Great 
or Nelsonville seam of coal. Thirty feot above this blue limestone is a 
seam of coal from two to three feet thick. We have, I think, in a hori- 
zon about one hundred and fifty feet below the Great, or Uelsonville seam, 
the representative (if such exists in this region) of the Zoar limestone 
of Tuscarawas county, which is said to overlie Coal No. 3. About forty 
feet higher is the place of Coal No. 3a, with generally a limestone or 
fossiliferous shale over it; while approximately midway between the two 
coals mentioned is another thin seam also with a fossiliferous limestone 
overlying it. The place of the Putnam Hill limestone is approximately 
forty feet above- Coal No. 3a, and the coal seam often found under it is 
•the seam No. 4. This makes the usual interval between Coals No. 3 and 
No. 4, about eighty feet. This I have found to be the ease in extended 
examinations made in several counties in the First District, where these 
numbers were first applied. Over each of these seams I have commonly 
found a limestone, and quite often a limestone over No. 3a, which is 
generally about half-way between the others. 'The Putnam Hill lime- 
stone, the place of which- is about eighty feet below the Nelsonville 
seam, is not often seen in the Monday Creek region. On the hill back 
of the Bessie Furnace, west of New Straitsville, there is a fossiliferous 
limestone one foot in thickness, which is seventy-three feet below the 
Nelsonville or Great seam of ooal. I have no doubt that it is the equivalent 
of the Putnam Hill limestone. The horizon of the Baird ore — here im- 
bedded in fire-clay — is thirty-four feet higher. 

In the report ior 1869, and more particularly in the map, the lime- 
stones were confused, and in some cases the limestone over Coal No. 2>a 
mistaken for the Putnam Hill, and perhaps in one or two cas&s a still 
lower limestone was called the Putnam Hill stone. So far as the errors 
applied to the more eastern part of the region covered by that report, they' 
were corrected in the report on Muskingum county, in Vol. I, of the Final 
Reports. 
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From fifty to sixty feet above the horizon of the Putnam Hill lime- 
stone there is a seam of coal, called in the early report" the Lower New 
Lexington coal, as it is found in the vicinity of New Lexington, and 
may be traced readily from that place to Zanesville. It is the lower 
seam at the Del Carbo mines, where the coal is good. In the high 
lands north west of New. Lexington this seam appears. In the opposite 
direction—toward the village of Moxahala— it may also be readily traced. 
On the Sunday Creek waters it is below the surface of the valleys, but 
it has often been met with in borings. It is occasionally seen in the 
Monday Creek Valley, and also in the Hocking Valley, in the neighbor- 
hood of Nelsonville. On the land of John L/Gill, Esq., on Meeker Run, „ 
it is found in the bed of the stream ; also on the land of the Lick Run 
Coal Company. The seam is one of wide range, but there are many lo- 
calities where it is entirely wanting. This seam is probably Coal No. 5 
of the First District. 

Nelsonville Seam — We have now reached in our upward progress the 
most famous coal seam of the district, one which already plays an impor- 
tant part in the mining industry of Ohio. This seam of coal was no- 
ticed by the early geologists— Doctor S. P. Hildreth and Doctor C. Briggs 
— in the first Geological Reports. It was then appropriately named the 
Nekonville seam, it being mined at that time at Nelsonville, where it is 
still largely mined. This is the best name the seam could have. It is. 
the historical name, and it distinguishes the seam by a well known lo- 
cality, where it is mined and where no other seam is worked. It is now 
called by a great variety of names, as the " Great seam," the " Great 
vein" (the word vein is entirely inapplicable to a seam of coal), the 
" Straitsville seam," the " Shawnee seam," the "Upper Sunday Creek 
seam," the " Upper New Lexington seam," "Coal No. 6," etc., etc. It is 
thicker at some points than at Nelsonville, but it is there a fine, large 
seam and worthy of honor. The famous Pittsburgh seam of coal is 
thicker at some other places than at Pittsburgh, but it would be very un- 
wise to substitute a dozen different local names fQr the old one, or even 
attempt to make the world know it in the numerical disguise of Coal No. 8. 

The Nelsonville seam is found along the Hocking River for many miles, 
rising to the west or northwest, and gradually sinking in the opposite di- 
rection until it passes below the level of the valley, not far from the 
mouth of Monday Creek. From that point it is reached by shafts. At 
the mouth of Hamley's Run the seam is from fifty to sixty feet below 
♦the surface, and at Salina and Chauncey about one hundred feet. At 
Athens it was reached in a shaft two hundred feet below the surface. It 
is to be seen in the hills bordering the river on the west, from the mouth 
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of Floodwood Creek, where the coal is pretty low — yet amply above 
drainage— to the region of the Lick Run mines. The seam is every 
where of working thickness, and, while the quality of the coal is gener- 
ally excellent, it is in some places very superior. 

On Floodwood there are places where the sandrock "cuts away" or re- 
places a portion of the coal, but the mines of Messrs. Sheffield generally 
disclose the seam in fair development and of good quality of coal. On 
Meeker Run the seam ranges from a thickness of six feet to nearly nine 
feet. The following are two sections taken on the land of J. L. Gill, Esq : 

l. 

FT. IN. 

1. Yellow shale .. 12 7 

2. Top coal ..• .. 5 

3. Shale - ..-.. ..... .. 4 

4. Coal ,,.•.- „...* 2 a 

5. Shale . * 3 

6. Coal , - - 2 2 

7. Shale . .. li 

8. Coal * , ,.--. 1 7 

2. 

FT. IN. 

1. Yellow shale .. .. 10? 

2. Coal 2 8 

3. Shale -.*. ....... .. 3 

4. Coal 2 H 

5. Shale .. „ „, .,... .. 2 

6. Coal „ 1 10 

Three samples of coal were taken from the lower three benches re- 
spectively, at the locality where the first of the above sections was 
measured, and analyzed by Prof. Wormley, with the following result: 

X* Lower bench. 

2. Second bench. 

3. Third bench. 3 





1. 


2. 


3. 


Water ......................... ...... .... 


3.80 

4.50 

31.60 

58.10 


6.80 

2.10 

29.40 

61.70 


6 00 


Ash ...... ...... --.......-.-..-----.....» 


4.00 * 


Volatile combustible matter ................ 


29.40 


Fixed carbon...... ............. ...... .... 


60.60 






Totals 


100.00 

0.90 
0.60 
95 
3.50 
Gray. 
Compact. 


100.00 

0.63 
21 
0.32 
3.61 
Yellow. 
Compact. 


100.00 


Sulphur ................................. 


0.74 


Sulphur left in coke ...... ...... .... ...... 


©46 


Per cent, of sulphur to coke .............. 


0.71 


Gas .... ..--.. .... ...... ...... ...... ...... 


3 73 


Ash 


Dull white. 


Coke 


Compact. 
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The ultimate composition of sample No. 2 was determined as follows : 

Carbon . . „ 71.43 

Hydrogen .... .......*. . 5.92 

Nitrogen ._ „ 1.54 

Sulphur . ,..*. 0.63 

Oxygen .. 18.38 

Ash . 2.10 

The moisture (6.80 per cent.) is included in the above constituting 0.75 
hydrogen and 6.05 oxygen. 

Passing from the head of Meeker Hun northward, we find the original 
mine of W. B. Brooks, Esq. Here the Nelsonville seam presented the 
following structure : 

FT. DL 

Shale. 

Coal- 2 

Shale 3 

Coal «. 2 4 

Shale .„ ....,.„„*.._.. . 2 

Coal.. 1 7 

It is sometimes a little thicker, the thickening taking place in the 
upper bench. 

The first analysis of any coal from the Hocking Valley proper, after the 
Geological Survey was inaugurated, was of a sample furnished by Mr. 
Brooks from this mine. It is here given because it attested the great 
excellence of the coal, and proved quite a stimulus to those of us who 
were engaged in the investigation of the Nelsonville seam : 

Specific gravity 1.259 

Water . 6.80 

Ash - ....„.., ..— ... 2.46 

Volatile combustible matter 33 28 

Fixed carbon .. 57.36 

Total 99.90 

Sulphur....... 0.74 

At a later date I visited the mine and obtained samples of the coal 
from the three different benches of the seam, which were analyzed by 
Prof. Wormley : 

No. 1, lower bench. 
No. 2, middle bench. 
No. 3, upper bench. 
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No. 1. 


No. 2. 


No. 3. 


Specific gravity ....... ...... .... .... ...... 


1.285 


1.272 


1.284 






Water ....... 


6.20 

2.70 

31.30 

59.80 


1.90 
33.05 

58.40 


5.00 


Ash 


9.05 


Volatile combustible matter ............... 


32.80 


Fixed carbon ...... .. .... ......... .. 


53.15 






Totals 


100.00 

0.97 

0.082 

Gray. 
• Compact. 


100.00 

0.41 
Trace. 

Yellow. 
Compact. 


100.00 


Sulphur ................... 


0.94 


Sulphur remaining in coke ...... ...... .... 


Not 


Ash 


determined. 

Gray. 

Compact. 

N 


Coke .. 





If we exclude the top coal, which contains more ash than the rest, we 
have a coal of the very highest merit. No coal from the Hocking Valley 
has perhaps ever surpassed in popularity that from Mir. Brooks's west- 
side mine. It is dry-burning, and I should not hesitate to predict for it 
success in blast-furnace use, although not as dry-burning as the coal from 
Straitsville, Shawnee, and Sunday Creek. 

In the Lick Run region the coal presents the same general structure 
of seam as further south. Here measurements showed the seam to be 
six feet two inches thick, with the usual partings. In this region the over- 
lying sandrock has sometimes been found to be troublesome. The coal 
has been largely mined, and is valuable fuel. I find in my note-book no 
record of any analysis of the coal from this neighborhood. 

From the shaft of the Columbus and Hocking Coal Company, at the 
mouth of Hamley's Run, samples of the coal of the Nelson ville seam 
were sent by Mr. Ogden, the Superintendent, to Prof. Wormley, and 
analyzed, as follows : 

No. 1, bottom bench. 
No. 2, middle bench. 
No. 3, top bench. 





No. 1. 


No. 2. 


No. 3. 


Water . .......... ....... 


4.80 

6.30 

'30.40 

58.50 


4.70 

4.50 

30.30 

60.50 


4.80 


Ash 


8.90 


Volatile combustible matter ............... 


28.00 


Fixed carbon <...... - .... .. 


58.30 






Totals 


100.00 

1.15 
0.46 
0.71 
Reddish. ' 


100.00 

0.71 

0.24 

0.37 

Yellow. 


100.00 


Sulphur 


4.20 


Sulphur of coal in coke ................... 


2,47 


Sulphur in per cent, of coke .... .... ...... 


8,67 


Ash .... ...... .... ...... ...... ...... ...... 


Reddish. 
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On the east side of the Hocking River the Nelsonville seam is easily 
traced from the hills back of Hayden ville, down past the town of Nelson- 
ville to the mouth of Monday Creek. The coal is everywhere success- 
fully mined. At the extensive mines of Peter Hayden, Esq., the seam 
measured six feet four inches in thickness, with partings quite similar 
to those found in the Brooks bank already referred to. Samples of coal 
sent from this mine were analyzed by Prof. Wormley : 

No. 1, lower bench. 
No. 2, middle bench. 
No. 3, upper bench. 





»•. 1. 


No. % 


No. 8. 


Speeific gravity ....... .. ...... ...... . 


1271 


1.968 


1.340 






Water . 


6.45 

2.35 

32.74 

58.56 


5.30 

109 

30.12 

63 49 


5.45 


Ash ...... 


9 36 


Yoloi He combustible eb» tter ..„..«....-... 


29.88 


Fixed carbon. ... '. 


55.81 






Totals ,... 


100.00 
1.19 


100.00 
0J4 


loo.eo 


Solphur . .„ 


1.63 







These analyses show an excellent quality of coal. No. 2 shows an 
unusually small ash, a very large percentage of fixed earbon, and little 
sulphur. 

Several years since, Wm. B. Hayden, Esq., conducted, in Columbus, a 
series of experiments with this coal to determine, in the usual working 
practice, the relative evaporating power of the coal from different parts 
of the seam, with the following results : 

/ Gals, water. 

480 lbs. fresh- dug coal, without selection, evaporated .'. 337 

480 lbs. stained outcrop coal from top bench evaporated . - 315 

480 lbs, Straitsville coal evaporated ....... 330 

160 lbs. coal, Hayden's middle bench, evaporated . ..^ 97 

160 lbs. " upper " 93 

" The draft was the same in all cases, and the temperature of water in 
boiler the same. The feed-water was cold but of uniform temperature. 
Pressure of column of water in* draft-gauge, 3-16 of an inch." 

No analyses have been made of the coal from other banks on the east 
side of the river. The coal, as a rule, is excellent and popular. There 
are of course localities where the coal contains more than the usual per- 
centage of sulphur— and the upper bench of coal varies somewhat in 
earthy impurities — but good coal is sent to market from all the mines. 
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The coal is easily mined by drifts into tke hillsides, and good drainage 
and ventilation are easily secured. \ 

The Nelsonville seam is easily traced from the mouth of Monday 
Creek along the valley of that stream up to Straits ville and Shawaee. 
At Bessemer, on the Cawihorm farm, it is seen in a temporary opening, 
and the quality of the eoal appears to be good. There are here the usual 
three benches of coal, but on the top of the upper comes in a highly 
bituminous shale, with mo*e eoal above it. This shale is generally met 
with for some distance up Monday Creek, and along the valley of Snow 
Fork. It is sometimes a foot thick. At the mines at the Akron furnace, 
it is left for a roof, for which it will serve a good purpose. In places, the 
cioal above this shale will be good, and probably reward its removal. 

A little above the site of the Monday Creek Iron Company's Furnaee, I 
noticed recently the beginning of a drift into the Nelsonville seam. 
The three lower benches were seen and measured, as follows : 

ft. m. 

Coal 1 10 

Shale parting - -~ ... ~- -- 5 

Coal....: . . * .\ ... 2 .. 

Parting . . ,. - .--. -- 1 

Coal - - 1 1© 

Over the upper coal of this section was seen the laminated bituminous 
shale observed on the Cawthorn farm, with more coal above, but measure- 
ments were impossible. The general quality of the coal appeared to be 
good, and although, perhaps, less dry burning than at some other points 
in this coal-field, I should think it could be used in the manufacture of 
iron. I saw little sulphur in the small pile of coal at the outcrop, but 
the sulphur question always demands careful and special investigation 
wherever coal is to be used in furnaces. 

Higher up Monday Creek, at Carbon Hill, I examined the coal some 
years since. At the point examined the eoal is in three benches, the 
top of the upper being irregular and waving. Shales and not sand-rock 
formed the roof. The section is as follows : 

FT. IK. 

Clay shales. 

Coal, thickest $lace seen --.„ .. „ 4 

Shale ... - 4 

Coal - - 2 6 

SJbaie .- 1 

Coal .....o 2 .. 

Here the bituminous shale and top coal, noticed down the creek, were 
not seen. 
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Passing over the hill to Sand Run, I found, about half a mile south of 
the road from Carbon Hill to Straitsville, an exposure of the Nelsonville 
seam, which gave the following measurements : 

FT. IN. 

Yellow shales. 

Coal . . 1 4 

Highly bituminous shale.. „. « .. 10 

Clay shale 6 

Coal fc , 3 7 

Shale...- ..... 3 

Coal. . 2 1 

Shale . 1$ 

Coal . , . 2 1 

On the lands of the Crafts Iron Company, near the junction of Little 
Monday Creek with Monday Creek, the Nelsonville seam lies in the high 
hills west or north-west of the furnace. I made no measurements of the 
coal, but the seam is reported to be nine and one-half feet thick. The 
coal, as mined, appeared remarkably well. It mines in large blocks, is 
free from slate, and contains very little visible bi-sulphide of iron. 
Unless there is sulphur in other combination — which analyses only will 
detect — I should confidently predict that this will prove a very success- 
ful furnace coal. The coal will be brought down to the furnace by a 
tram-road, and the same road will bring down the ore. 

The valley of Lost Run reveals the coal in fine thickness, as we should, 
expect, this branch of Monday Creek being the next one south of Sugar 
Run, where are the New Straitsville mines. At on® exposure — at what 
was called J. D. Clarke's opening — the coal was found to measure ten 
feet four inches, exclusive of the usual shale partings. On the land of 
the late William Ward, Esq., the lower eight feet of good coal were seen, 
the top not being uncovered. On the land of Thomas Barnes, the seam 
measured nine feet ten inches. In 1869, I obtained samples of the Lost 
Run coal — three from the Ward opening, and three from the Clarke bank 
— which were analyzed by Professor Wormley: No 1 from middle of 
lower bench; No. 2 from middle of the middle bench. Nos. 3, 4, 5, and 
6 represented the upper bench in ascending order. Of these, Nos. 1, 2, 
and 4 came from the Ward land, and the others from Clarke's bank. 
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No. 1. 


No. 2. 


No. 3. 


No, 4. 


No. 5. 


No. 6. 


Specific gravity... 


1.278 


1.290 


1.257 


1.284 


1.287 


1.274 


Water ..-.-. 


7.15 

2.41 

35.28 

55.16 


6.80 

2.05 

36.16 

54.99 


5.85 

1.93 

37.10 

55.12 


6.15 

4.88 

33.22 

55.75 


5.80 

7.63 

36.42 

51.15 


3.05 


Ash 


11.05 


Vol atile matter 

Fixed carbon ..-,.- 


38.39 
47.51 






Total 


100.00 

1.35 

1.81 

1.31 
Lt. fawn. 


100.00 

1.07 

0.79 

1.30 
Lt. fawn. 


100.00 

1.42 

0,51 

0.85 
Lt. fawn. 


100.00 

1.88 

1.00 

. 1.56 
Gray. 


100.00 

1.01 

0.50 

0.81 
Cream. 


100.00 


Sulphur .. .. 


4.04 


Sulphur remaining in 
coke ---. 


2.02 


Percentage of sulphur 
in coke 


3.35 


CoJor of ash -.-. . 


Gray. 





As the coals, with the exception of No. 6, showed to the eye little of the 
usual bi-sulphide of iron, and as a similar suite of samples from the same 
seam at Old Straitsville, had, upon analysis, revealed much less sulphur, 
I expressed to Professor Wormley some surprise at the larger per centage 
of sulphur in the Lost Run samples. He at once repeated the sulphur 
determinations, and with exactly the same results. This led to a 
request that he would determine, by analysis, the exact amount of iron 
there might be in the samples, so that we might see if there was enough 
to absorb, as a bi-sulphide, the sulphur. This he kindly consented to do, 
and the results given in the Report for 1869 are here copied, as follows : 





No. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


No. 6. 


Sulphur .... 


1.35 
0.77 

0.878 


1.07 
0.57 

0.650 


1.42 

0.38 

0.433 


1.88 
1.42 

1.620 


1.01 

0.09* 

0.102 


4.04 


Iron in coal . .... 


211 


Percentage of sulphur 
required by the iron. 


2.408 



In no case was there iron enough to take up in combination all the 
sulphur. In No. 5 only one-tenth of the sulphur could be thus taken 
up. Professor Wormley followed up these researches with reference to 
the combinations of sulphur in coals with distinguished success, and 
previous opinions of scientific men in regard to such combinations have 
been abandoned. Professor Wormley discusses these matters in the 
Annual Report for 1870. These special investigations may be said to 
have originated in the finding of a little more sulphur in the Lost Run 
coals than I had expected to find. 

It is very probable that there may now be new openings into the 
53 
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Nelsonville seam on Lost Run, from which the coal will show less 
sulphur, no more, indeed, than at Straitsville. 

At Old Straitsville^ at the original Maginnis bank, the Nelsonville 
seam is eleven feet thick, divided as follows : 

FT. IN. 

Blue shale. 

Coal, upper bench .. . „ „. 6 10 

Shale... - - ...» - 4 

Coal, middle bench .. * , „„. 1 8 

Shale „„ 2 

Coal, lower bench „ . „ „. 2 

A suite of samples was taken in 1869 for analysis. These were No. 1 
and No. 2, from the lower bench ; No. 3 and No. 4, from the middle 
bench ; Nos. 5, 6, and 7, from the upper bench. 







No'. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


No. 6. 


No. 7. 


Specific gravity . . .... . 


1.291 


1.241 


1.239 


1.244 


1.307 


1.247 


1.248 






Water . ,_„..» .. . . 


7.90 
34.63 
54 29 

3.18 


8.15 
27.46 
61.73 

2.66 


7.20 
32.29 
59.44 

1.07 


7.55 
35 61 
54.90 

1.94 


7.60 
29.65 

52.77 
9.98 


6.00 
32.15 
59.41 

2.44 


5 35 


Volatile matter 

Fixed carbon . .. ... 


30.48 
57.21 


Ash 


6.96 






Total 


100.00 

o.9a 


100.00 
' 0.78 


100.00 
0.73 


100.00 
1.05 


100.00 
0.68 


100.00 
0.50 


100.00 


Sulphur .................. 


1.52 







The average percentage of sulphur is 0.85, which is very small. The 
average percentage of ash is 4.03. During the first year of the Survey, 
the Maginnis bank was the only place in all this region where fresh, 
firm specimens of the whole seam could be obtained. Although little 
coal had ever been taken from this bank ; it was, nevertheless, famous on 
account of the thickness of the seam, and the seam itself was often 
called the Straitsville seam. At the beginning of the Survey, it was 
popularly believed to be another seam than the one at Nelsonville. 

When the branch railroad was afterwards built from Logan to the 
Sugar Kun valley, the town of New Straitsville was laid out, and 
extensive mines opened. Here the seam is as thick as at Old Straits- 
ville, and similar in its structure, and in the quality of the coal. 
Samples selected by Professor Wormley and myself from the mine of the 
Straitsville Mining Company were analyzed. 

No. 1, lower bench ; No. 2, middle bench ; No. 3 and No. 4, from upper 
bench. 
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1. 


2. 


3. 


4. 


Specific gravity ............. ....... 


1,260 


1.281 


1.262 


1.276 






Water . - ,...„.. . . . _ . „ . . 


7.70 

2,60 

30 70 

59.00 


7.40 

2.95 

29,20 

60.45 


7.20 

5.15 

30.10 

57.55 


5 30 


Ash .... 


7.95 


Volatile matter „ 

Fixed carbon . . 


31.00 

55.75 






Total 


100.00 

0.49 

0.082 

0.133 


100.00 

0.93 

0.015 

0.023 


100.00 

57 
026 
0,41 


100.00 


Sulpur ......«».. 


1.18 


Sulphur remaining in coke ..„. . .... 


0.082 


Per centage of sulphur in coke 


0.128 



Here was an unexpected revelation in the behavior of the sulphur in 
the coking of the coal. The old belief had been that about one-half of 
the sulphur passes off in coking, but here in all the samples except one 
nearly all the sulphur was driven off. In No. 2, 0.93 per cent, of sulphur 
was found in the coal, and of this only 0,015 per cent, remained in the 
coke, leaving the coke almost as pure as charcoal. It was at once con- 
cluded that a coal which would part with nearly all its sulphur in the 
top of the furnace in the process of coking, would serve admirably for a 
furnace fuel. On further investigation it was found that the coal was 
sufficiently dry-burning to warrant its use in furnaces in the raw or un- 
coked state. Thus it was determined, by scientific methods, that the 
coal of the Great Nelsonville seam, at New Straitsville, which could be 
mined most cheaply, and with every advantage for perfect drainage and 
ventilation of mines, was a superior iron-making coal, and as the greater 
includes the less, was also well adapted to almost every other use. 

In 1869, few good exposures of the Nelsonville seam were found on 
Shawnee Kun. The report states that " on the lands of J. Gordon and 
Henry Welch the coal is very heavy, but the mines are so fallen in at 
the openings that no measurements could be made." These farms are 
now included in the village of Shawnee, The seam of coal ranges from 
eight to eleven feet, with partings generally similar to those at Straits- 
ville. Here the coal is very extensively mined fot shipment by railroad, 
and four furnaces at Shawnee are using it with great success in the 
smelting of the ores of Iron Point, near by. 

At McCuneville the same seam of coal is worked, both for shipment 
and for fuel for the salt works. Here the seam is less thick, and indeed 
it generally grows thinner to the northward, and less dry-burning. Be- 
tween McCuneville and the Bristol Tunnel there are several mines, and 
the coal is of excellent quality, and popular as a house and steam coal. 

In the hills west of Monday Creek, between it and Little Monday 
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Creek, are several valuable bodies of the great seam. The coal on the 
Jared Dennison farm, in Monday Creek township, Perry county, was re- 
ferred to in the First Report. I afterward revisited this region and exam- 
ined the coal on this ridge more carefully, and found some of the finest 
coal in the State.. A good exposure of the seam was found on the land 
afterward bought by the Baird Iron Company, and the coal was thought 
to be very pure and well adapted to the blast furnance. Ores of excel- 
lent quality from th.is region had for many years been taken to the Logan 
furnace, with which Mr. Baird had formerly been connected. Hence, 
with tried ores and coal of the highest promise, it is not to be wondered 
at that the pioneer furnace in this immediate coal field should be located 
at this point. It should b3 stated that Mr. Baird had previously used 
the coal of the same seam from the Straitsville mine in the furnace 
under his management, at Columbus. To the late Samuel Baird, Esq., 
must, therefore, be accorded the honor of being the first to realize in 
* practice the value of the coal of this field as an iron-making coal, it 
being first successfully used by him at Columbus, and afterward at the 
Baird Iron Works. The Winona furnace, on Little Monday Creek, will 
doubtless be able to obtain coal from the Dennison lands, or from that 
Ticinity. A tram-road would take down both fuel and ore. South of 
*Gore are similar out-liers of coal, from which the Thomas furnace ob- 
tains its fuel. Two or three miles north of the Baird furnace I found 
what I thought to be the Nelsonville seam, on the land of George Koch- 
<ensperger. No levels were taken, nor intermediate sections, and there 
may be a mistake in identification, but I think not. The seam is much 
thinner than farther south, but the loss is, as usual, chiefly in the di- 
minution of the upper bench. The whole section taken here and on the 
adjacent land of Jacob MartzofF is as follows : 

FT. IN. 

Coal not opened. 

Interval..---.. ----- - -- 27 

Coal not opened. 

Interval, lower ten feet yellow shale ................ 25 

Coal, upper bench - ............ -. 7 

Shale parting 2% 

Coal, middle bench : - 1 9 

Shale parting -- - -. -- 1 

Coal, lower bench ..--...--. - 1 5 

Interval ... - -» ----- 22 6 

Bituminous shale. .... o „.-- — „ - -i ---- .- 6 

Coal..-....---- - - -.-...--.. 2 6 

Interval L* ----- ..._.... 16 

Ore, limonite.-.. - 1 

Flint - - - — -. 1? « 
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Samples of the lower and middle benches of the coal from Mr. Koch- 
ensperger's bank were analyzed by Prof. Wormley, as follows : 
No. 1, lower bench; No. 2, middle bench. 





1. 


2. 


Specific gravity „„ „ 


1.285 


1.267 






Water . „.. „ „ . . „ . „ . . 


7.20 

2.00 

34.20 

56.60 


5.70 


Ash 


4.20 


Volatile matter 


34.90 


Fixed carbon „ .... .... .... 


55 20 






Total 


100.00 

1.20 
0.52 
0,88 
Gray. 


100.00 


Sulphur .. .„ . 


2.13 


Sulphur left in coke . .... 


1.01 


Per cent, sulphur in coke . ...... ......... 


1.71 


Ash 


Gray. 





Snow Fork is the most eastern tributary of Monday Creek. Bising east 
of Straitsville it flows south, near the east line of Ward township of 
Hocking county, and bends westward to meet Monday Creek a little 
below Bessemer. The Nelsonville seam is to be seen at intervals along 
this stream and on its western tributaries. By these tributaries a vast 
body of coal is made accessible. The coal can be mined up the dip, and 
easy drainage secured. Ward township contains so much coal that the 
existence of it on any farm gives the farm no distinction whatever. The 
Nelsonville seam extends as a continuous sheet of coal through the whole 
township, varying in thickness from six to eleven feet. There are local- 
ities where the coal has been made thin, or been entirely removed by 
eroding agencies exerted during the deposition of the Coal Measures; but 
the limits of these can only be ascertained by practical tests. There are 
places along Snow Fork where I am led to think the coal is too thin to 
be of any value. We see the intrusive sand-rock at some points usurp- 
ing the place of the coal. As a general rule — but a rule to which I have 
in my observations found many exceptions — the quality of the coal 
under an immediate sand-rock cover is much more likely to be contam- 
inated with bi-sulphide of iron. This was seen to be the case at some 
points on Snow Fork. 

In section 4, Ward township, Mr. Gilbert, my assistant, took the fol- 
lowing section : 

FT. IN. 

Coal, not opened (Bay ley Eun seam). 

Interval - 25 

Limonite ore (sandy) 4 

Interval .* »o.. :... 1 
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FT. IN. 

Limestone, not measured. 

Laminated sandstone . 14 

Coal, not opened, (Norris seam). 

Clay shale . . .....'. 5 

Laminated sandstone ........... - - 25 

Sandstone... „- „ 15 

Coal, upper bench, Nelsonyille seam . 3 6 

Shale, " 3 

Coal, middle bench, " 1 5 

Shale, " .. , .. 1 

Coal, lower bench, " 2 6 

On the land of James Hawkins, Section 8, Ward township, I obtained 

the following section : 

FT. IN. 

Sand-rock. 

Coal 1 3 

Bituminous shale 1 

Coal in three benches ...... 6 

On the La Follett farm, Section 2, Ward township, on Brush Fork, one- 
third of a. mile above the mouth, I obtained the following section : 

FT. IN. 

Sand-rock. 

Yellowshale .... 2 6 

Coal, Nelsonville seam „ 1 8 

Bituminous shale, Nelsonville seam .. 7 

Coal, " 3 

Clay parting, " „ *: 4 

Coal, " 1 8 

Parting, " .. ..... .. 1 

Coal, " .... 1 8 

About forfcy-five or fifty feet above is the trace of another seam of coal. 
On the land of J. Mancoff, now a part of the Bessemer property, in Sec- 
tion 1, in the same township, I found: 

FT. IN. 

Yellow shales. 

Coal..... 2 2 

Bituminous shale -.» .... 11 

Coal .,.„... 2 3 

Shale - I.. .. 4 

Coal 1 8 

Parting 1 

Coal ... .......„..«..., 2 

On the lands of Messrs. Buckingham and Wright, on the east side of 
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Snow Fork, I obtained three measurements of the Nelson ville seam, as 
follows : 

NuMssa Gsra. 

FT. IN. 

Sand-rock. 

Irregular shale . 6 

Coal... . ..;;...,...;...■.;..;. 3 feet to 3 6 

Clay... , ................... .-. 3 

Coal ,.. 1 5 

Parting . 1 

Coal 2 

NUMBESfc TWO. 

FT. IN. 

Clay aifefcl©. 

Coal 1 

BitunaimoBs sh&l© ...... 1 

Coal .: 3 6 

Clay 3 

Coal 1 4 

Parting 1 

Coal.-.. 2 .. 

Number Three. 

FT. IN, 

Sand- rock. • 

Clay shale * 3! 

Coal .. , 2 

Slaty coal, or highly bituminous shale.. . 1 5 

Coal 2 

Clay. 3 

Coal 1 6 

Parting „ „.„. . ,. .... .. 1 

Coal 2 

In Nos. 2 and 3 there is a fourth bench of coal. This is to be seen 
everywhere in the lower part of the Snow Fork valley, where the seam 
is in its complete or normal state. In some places not only is this top 
coal gone, but the bituminous shale below it, both being replaced by sand- 
rock. 

No mines have been opened on Snow Fork so far as I know, except tho s 
recently opened at the Ggden and Akron furnaces. At the former the 
top coal and shale are replaced by sand-rock, and the coal is probably less 
good than will be obtained under better cover. The Ogden Furnace is 
an exceedingly perfect one in all its equipments, and is worthy to be fed 
with the very best fuel the Snow Fork Valley affords. 

At the Akron Furnace mines the Nelsonville seam is overlain by yel- 
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it, is left for the rpof. It may not be very good coal, but I think it is sure 
to be very dry burning, and it should be investigated. I obtained the 
following measurements of that portion of the seam mined : 

FT. IN. 

Coal ^ 2 7 

Parting .._.„ 2 

Coal . 2 

Parting „ ^ 

Coal , 1 6 

The quality of the coal is good, and is reasonably dry-burning. Since 
my visit the furnace has commenced its blast, and the coal is reported to 
work satisfactorily. 

I have no detailed measurements of the coal in the upper part of the 
Snow Fork valley. In the Eeport for 1869, reference is made to the coal 
on the land of A. Marshall, Section 35, Salt Lick township, Perry county. 
It was then reported to me to be eleven feet thick, but the pit being filled 
with water, no measurements were possible. I have since visited the 
place but the water was still in the way of measurement. About three 
hundred yards above the Marshall opening, Mr. Thomas Black bored for 
the seam and found it six feet thick, twenty-seven feet below the surface. 
On the land of Bayliss Glenn the Nelsonville seam is quite thin, two feet 
six inehes, if that be it which appears in the floor of the spring-house. 
Twenty feet and eight inches higher is a thin unopened seam, the inter- 
val being yello^r clay shale, and at an elevation of eighty-two feet, by 
barometer, is another seam reported to be three and one-half feet thick and 
of excellent quality. This upper one is doubtless the Bayley's Kun seam. 
East of Bayliss Glenn's, in Bear Eun, on the Maxwell land, a shaft was 
sunk to reach the Nelsonville seam. It was found to be quite thin. 
About forty-five feet above the seam in the shaft is the middle or Norris 
coal, and about forty-five feet higher the Bayley's Run seam. The last 
interval was wrongly given in the Eeport for 1869. On the profile map, 
published with the Eeport of the State 'Inspector of Miries, the latter 
seam at this locality is stated to be the " Great Vein." In the shaft large 
concretionary masses of an exceedingly hard sandy limestone, were found 
embedded in a laminated sandstone twelve feet above the Nelsonville 
coal. Such masses are very common on some of the branches of Sunday 
Creek, in places where the coal is thin and the shales over it have been 
disturbed. That the thin coal in this shaft is the Nelsonville seam, I 
have not the least doubt. Its place along $now Fork is everywhere ap- 
parent, and the regular dip should place it beneath the surface on Bear 
Run. The two seams of coal above hold to it the same relation they 
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everywhere hold to the Nelsonville seam. In this obvious view of the 
matter I am sustained by Mr. Thomas Black, who sunk the shaft, and 
has bored a large number of test holes in this field to determine the loca- 
tion and thickness of the Nelsonville seam. 

The Nelsonville Seam in the Sunday Greek Valley. — Passing over the ridge 
from the head of the right-hand fork of Snow Fork we descend into the 
valley of the West Fork of Sunday Creek. Here the Nelsonville seam is 
seen on Priest's Fork of the West Fork, but I have no measurements of its 
thickness. At the mouth of Priest's Fork, at the little village of Hem- 
lock, in Perry county, we find the coal disturbed by intruding sand- rock, 
which replaces a part of the coal, and, indeed, takes its place altogether 
at localities near by. This disturbance extends up Sulrihur Fork as far 
as the sulphur spring, and from this point the coal becomes more regular, 
as we go northward. The best exhibition of coal above the sulphur 
spring observed is at the bank of the late Samuel Lyons, where, in some 
rooms, the coal is from seven to eight feet thick, and of good quality. 
From this point the seam probably thickens to the east, for on another 
branch of the West Fork, not far distant in that direction, the seam is 
twelve feet thick. 

At an old opening on the farm of Mr. Benjamin Sanders, a little below 
Hemlock, a laminated sand-rock replaces all the upper part of the seam, 
leaving only two feet ten inches of the middle seam with the lower one. 
But not far east, we find in the bed of the stream the seam with no sand- 
rock over it, but clay shale with coal plants. Here the upper bench 
measures three feet four inches, and four feet or more of the middle bench 
are visible above the water. It would appear that the great seam had 
now gotten beyond its troubles, but a little below we find an ancient 
channel- way, in which the whole seam is cut almost square off, and the 
channel filled not with sand, but with unstratified mud, now hardened 
into a tough clay* rock. A similar removal of the coal by a square cut- 
off and replacement with clay is seen near the stream a little below. 
This eroded channel, which apparently extends to some depth below the 
coal, has no connection whatever with the other eroded channels filled 
with sand-rock. The former was probably formed by a narrow, confined 
current, which cut through the coal after it had become hard, and after- 
wards the channel was filled with mud. In the other case, it is quite 
possible that the currents of water which removed the coal also brought 
in the sand now changed to sand-rock. A few miles north, in a railroad 
cut, I found a fine rounded bowlder of hard coal in the sand-rock over the 
same seam. I found, a few years since, in West Virginia, many angular 
fragments of coal imbedded in a sand-rock in a similar way. 
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Below Mr. Sandersfe, the seam presents the following measurements : 

Number One. 

FT. IN. 

Clay shale, coal plants. 

Coal, upper bench „ . . . . 1 1 

Shale ...... . ... 3 

Coal, middle bench. 5 9 

Shale . „. , .„ H 

Coal, lower bench 3 

Number Two. 

FT. Itf. 

Shale. 

Coal,top , 3 9£ 

Shale '. 2£ 

Coal, middle : 5 2\ 

Shale .. 1 

Coal, bottom 3 

Number Three. 

FT. IN. 

Shale. 

Coal, top ,. .... 3 

x Shale .. 21 

Coal, middle „ «.. 5 6 

Shale. 2 

Coal, bottom. 3 1 

The thickness of coal, exclusive of the thin partings, is nine feet ten 
inches, twelve feet, and eleven feet seven inches, respectively, at these 
different openings. These openings are all near the town site of Buck- 
ingham. It will be noticed that there is an unusual thickening of the 
middle bench. This everywhere characterizes the Nelson ville seam on 
Upper Sunday Creek. At Straitsville and Shawnee, on the Upper 
Monday Creek, the upper bench is the thickened one. Three specimens 
of the coal from Buckingham were analyzed by Professor Wormley. 
Two of the samples I selected from the middle bench at locations of 
measurements No. 1 and No. 2, and the third *rom the lower bench at 
No. 2. The analyses are as follows : 





No. 1. 


No. 2. 


No. 3. 


Specific gravity .. . .. . . - . . «. . 


1.300 


1.315 


1.328 






Water . . ... . ...... .... 


5.60 

2.03 

29.92 

62.45 


5.20 

3.50 

30.80 

60.50 


4.70 


Ash 


7 


Volatile combustible matter. .................... 


31.30 


Fixed carbon .. .. . . . . ...... ...... .... .... . . * « 


57. 






Total -.-- 


100,00 
0.76 


100.00 

0.68 
0.41 


100.00 


Sulphur 


1.01 


Sulphur left in coke -- ...... ...... ...... 


0,68 
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The coal mines very large and blocky, and is, 1 have no doubt, pecu- 
liarly adapted to the blast furnace. 

On Rechter's (or Coal) Fork, the coal is to be seen for a long distance in 
the bed of the stream. An excavation was made to allow of a vertical 
measurement, where I found the seam as follows : 

BT. IK. 

Shale 20 .. 

Coal, top bench , * 3 7 

Shale „„ . 3£ 

Coal, middle bench : 5 6 

Shale . ... „ 1£ 

Coal, bottom bench „ 3 

Making twelve feet one inch of coal, exclusive of partings. Three 
samples of the upper bench, to represent different parts of it, were 
analyzed by Professor Wormley, and the average is given in No. 1 of 
the table below. No. 2 of the same table is the average of five analyses 
of samples of the thick middle bench. 





No. 1. 


No. 2. 


Specific gravity. „_ -. - 


1.295 


1.321 






Water . . 


4.76 

6.50 

32.23 

56.50 


5.16 


Ash 


6.66 


Volatile combustible matter . .>„. - - - - . 


28.84 


Fixed carbon » _.„ „ „ 


59.34 






Total 


99.99 

0.91 
0.29 


100.00 


Sulphur » 


0.81 


Sulphur left in coke . . . . . 


0.43 







At the Welsh bank, on McDonald's Fork, I obtained the following 
measurements of the Nelsonville seam : 

FT. IN. 

Blue clay shale, with plants. 

Coal, top bench 3 11 

Shale 2£ 

Coal, middle bench 5 10 

Parting f 

Coal „• „. 4 

Parting „ f 

Coal, lower bench 2 9 

Making a total thickness, from roof to floor, of thirteen feet two inches, 
from which four inches of partings must be deducted. It may be stated 
that the large block of coal, twelve feet eight inches high, at the Cen- 
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From the Welsh banl^I selected five samples for analysis : No. 1, middle 
of top bench ; No. % upper part of middle bench; No. 3, middle of middle 
bench; No. 4, lower part of middle bench; No. 5, middle of bottom 
bench. 





No. 1. 


No. 2. 


No. 3. 


No. 4. ( 


No. 5. 


Specific gravity . . 


1.302 


1.316 


1,300 


1.385 


1.312 






Water 


4.60 

4.70 

33.40 

57.30 


5.20 

5.00 

31.40 

58.40 


4.30 

4.20 

32.70 

58.80 


4.90 
13.30 
28.30 
53.50 


4.40 


Ash .. 


2.70 


Volatile combustible matter . . 
Fixed carbon ...„„ 


30.60 
62.30 






Total-... 


100.00 

0.71 
0.35 


100.00 

0.74 
0.38 


100.00 

0.71 
0.35 


100.00 
0.79 


100.00 


Sulphur ... .„_. 


0.90 


Suiphur left in coke ........ 


0.43 









Higher up the stream, on Rogers's Fork, near the north line of the 
north-west quarter of section seven, Monroe township, the coal was found 
to be twelve feet thick, in a boring made by Mr. Thomas Black. The 
seam is about twenty-eight feet below the level of the stream. 

On the Middle Branch of Sunday Creek the same seam is also found in 
fine thickness. At the Sands bank the seam shows the following struc- 
ture : 

FT. IN. 

Shale, with plants. 

Coal, top bench ............... .. 2 11 

Parting 1 

Coal, middle bench „.„., ... .*-- 5 3 

Parting „ .. 2 

Coal, lower bench «. 2 10 

Analyses of seven samples representing the same seam, were made by 
Professor Wormley, and published in his report in the Geological Report 
for 1870. The average of the seven analyses is as follows : 

Specific gravity - 1.300 

Water 6.42 

Ash 5.54 

Volatile combustible matter » 33.87 

Fixed carbon . - - 54.17 

100.00 

Sulphur....- - - 0.88 

The percentage of sulphur in the upper seven feet of the seam is only 
0.53, per cent, which is quite small. 
Many test borings have been made at points where the seam is below 
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the beds of the streams. At Ferrara, the seam wits found to be eleven 
feet six inches thick twenty-nine feet below the surface of the bank of 
the creek. On Dodson's Branch of the Middle Fork, a boring on the 
Fisher place revealed the coal to be ten feet, ten inches thick fifty-three 
feet below the surface. Here the seam was covered by four feet of shale. 
In a branch of the West Fork, between Ferrara and Buckingham, Mr. 
I^lack found, in boring, the coal to be twelve feet thick. On the Abra- 
ham Post farm, on Middle Fork, section twenty-seven, Monroe township, 
a boring revealed a thickness of nine feet six inches. 

From these facts it will be seen that there is on the upper Sunday 
Creek waters an immense body of coal, and that here the Nelsonville 
seam has its greatest development. I know of no other locality west of 
the Alleghany Mountains, where so much good coal can be found in a 
single seam. The coal is very dry-burning, and also remarkable for its 
very small percentage of sulphur. That it will prove a very superior 
fuel for smelting iron, I have not the least doubt, nor that it is to play a 
most conspicuous part in the future metallurgical industries of the West. 
When railroads now projected are completed, this coal field will be 
brought into easy connection with the vast deposits of black-band ores 
of the State, and with' the rich Lake Superior ores. The latter ores will 
be brought to this coal as cheaply as they are now taken to Pittsburgh, 
where fuel is more expensive. Recent investigations made by me, show 
that Ohio is extremely rich in black-band ores, not only in those over 
Coal No. 7, as in Tuscarawas county, but over Coal No. 5 — the latter be- 
ing of great promise. 

If we follow the Nelsonville seam south of Buckingham into Athens 
county, we find a considerable area, or perhaps several small areas, where 
the seam is thin and of little value. South of this defective region, the 
coal becomes thick and valuable. I have the detailed record of a large 
number of borings within the doubtful territory. They generally disclose 
the Nelsonville seam, but in diminished thickness. It .is always found, 
if found at all, in its proper geological horizon, and where the dip would 
carry it. A profile, published in the Report of the State Mine Inspector 
for 1877, stated to have " been compiled from materials gathered by the 
Geological Survey," showing the supposed position of the coal seams 
along a north and south line between Snow Fork and Sunday Creek, 
presents a very remarkable anticlinal in the Nelsonville seam. This 
seam is known to dip below drainage south of Buckingham ; and at the 
Blondin shaft, in fraction thirty-six, Trimble township, Athens county, 
it is ninety-four feet six inches below the surface. Between these points, 
on Johnson's Run, the profile referred to brings up trie seam above the 
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surface, that point beyag the crown of a great arch. At the same place, 
the Bayley's Run seam is brought down in. the form of a synclinal, so as 
almost to meet the Nelsonville seam. It is like two parentheses, or two 
bows, placed horizontally back to back, as here shown, ><. Directly over 
these curves, the strata of the Coal Measures are horizontal. I must ex- 
press my dissent from this profile. If we should admit that after the 
deposition of the Nelsonville seam some force threw it up in the form of 
an arch, it would be impossible to produce a synclinal over the arch. 
Coal could not be formed at the bottom of a deep depression and at the 
same time be continuous with the coal beyond the limits of the depres- 
sion ; and if a subsidence took place here after the regular Bayley's Run 
seam was formed, so as to lower the seam fifty feet, more or less, such sub- 
sidence must necessarily flatten the arch of the Nelsonville seam under- 
neath. It must be remembered that these supposed curves were formed 
during the progress of the formation of the coal series, for the horizontal 
strata above show that afterwards the work of deposition went on regu- 
larly without disturbance. Anticlinals and synclinals are not uncom- 
mon in our coal fields; but all I have ever seen took place after the 
whole series was formed, and all the strata undulate together. 

But the most simple and practical refutation of .this geological profile, 
is the fact that everywhere in the region of this supposed arch of the 
Nelsonville seam the borings show the existence of the Nelsonville seam 
below the arch. Mr. Thomas Black, whose knowledge of the coal seams 
in the Sunday Creek valley is more full and minute than that of any 
other person, has made a large number of borings in this vicinity for the 
sole purpose of finding the Nelsonville seam. The borings were made 
with care, and I have the utmost confidence in the trustworthiness of his 
records. From him I have received the detailed records of eight test 
wells, extending east and west across this supposed arch. Some of these 
are in the very axis of the anticlinal, some a little south and others north 
of it. In one well he found no coal of any seam. In six, and perhaps 
in the seventh, he found the Nelsonville seam, in thickness varying from 
one foot six inches to six feet six inches. In four cases he found the 
middle or Norris seam above the Nelsonville seam, and in one case he 
bored below the latter seam where it was four feet thick, and found the 
Lowar Lexington seam twenty-eight feet lower, three feet six inches 
thick. The depths of the Nelsonville seam beneath the surface, of course, 
varied with the different elevations of the surface, and with the dip of 
the seam, but they ranged from thirty- five to eighty feet. Mr. Black 
found the seam where the dip would take it, that is, below the surface 
in all the valleys, indeed, just where it ought geologically to be. The 
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profile places it above the surface on Johnson's Run, where it certainly 
ought not to be. 

In a marginal note on the profile section we read as follows : '.' Max- 
well's bank, one-half a mile west of line of section, Great Vein coal five 
feet ten inches thick, including seven inches cannel at bottom.'' This 
note is so placed on the profile as to imply that the Maxwell bank is 
within the range of the supposed uplift or anticlinal. 

By the term " Great Vein " is doubtless meant the Nelsonville seam. 
I have often visited the so-called Maxville bank, with the cannel coal or 
cannel shale at the bottom. Two feet below the coal is a limestone cov- 
ered with iron ore. This seam of coal 1 have traced over wide areas, and 
feel entirely confident that it is the Bayley'sRun seam. The ore and lime- 
stone below ifc are probably the equivalent of the Bessemer ore. The coal 
some forty-five feet lower (by barometer) is the middle or Norris seam, 
and the coal seam in the shaft about forty-two feet lower is the Nelson- 
ville seam or the " Great Vein," L e., what is left of its greatness, for the 
seam is very thin. If the Nelsonville seam had been gradually rising 
from the south on Snow Fork, to the elevation of the Maxwell bank, it 
is impossible that Mr. Black and others interested, should not have some- 
where met with it in the hills. Expensive researches below the surface. 
would thus have been saved. Further south in the same range of hills 
I find the equivalent of the Maxwell coal four feet eight inches thick, 
and ninety feet (by barometer) above the Nelsonville seam, which there 
shows a total thickness from roof .to floor of nine feet. 

Returning from these digressions we find, in following the Nelsonville 
seam down, Sunday Creek, that in Trimble township, Athens county, it 
becomes thick again and of much value. In the Geological Report, Vol. 
I, I have published in the report on Athens county, the more important 
facts respecting the coal in Trimble and Dover townships. Besides this 
I have contributed to two private Reports on the same field. Since the 
last Report was printed, a shaft has been sunk to the coal. This is near 
the center of fraction 36, Trimble township. At a depth of ninety-four 
feet from the surface, the Nelsonville seam was reached and found to be 
twelve feet thick. The reported structure of the seam is as follows : 

FT. IN. 

Shales. 

Coal, bone coal..,, . 1 

Splint eoal « - - 2 

Cannel coal ......«..„.„„.. 1 

Coal, dry-burning and excellent ..............„.^.....„. 3 

Parting - „ .. . £ 

Coal, somewhat bituminous „ ............... 5 

Total 12 i 
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The coal of the lower bench is apparently less dry-burning than that 
above the parting, but the sample of it shown me appeared to be of good 
quality. I am inclined to believe that the layer of cannel is merely 
a local modification of the coal, and that there will be found, when the 
seam comes to be worked a little distance from the shaft, six feet of good 
dry-burning coal above the parting. The upper foot of coal, which is 
earthy, will probably be left in the roof. For household and steam pur- 
poses the remaining eleven feet could be mined and shipped together, 
but for furnace use the coal above the parting will, I think, prove "the 
more desirable. 

In addition to this shaft several test wells have been sunk to the Nel- 
sonville seam, viz., the Chappalear well within the town site of Ewing, 
Trimble township, in which the coal was reported to be eight feet four 
inches thick ; Green's Run well, Section 13, Trimble township, revealing 
a thickness of ten feet of coal • a well at the head of Green's Run, Section 
25, Trimble township, with seven feet of coal, and the Bayley's Run well, 
Section 21, Dover township, in which the seam is eight feet two inches 
thick. 

These borings cover a pretty large area, and it is believed that there is 
•here a large field in which the Nelsonville seam will be found persistent 
and in fine thickness. At Chauncey the same seam is six feet thick, and 
has been mined by a shaft for many years for the supply of fuel to t^ie 
salt works. 

Five analyses of the coal obtained from the borings in the test wells 
alluded to were made by Prof. Wormley. The average of the five is as 
follows : 

Water „..._'. .-. 3.85 

Ash . 6.94 

Yolatile combustible matter 33.61 

Fixed carbon . 55.60 

Total , ... ... 100.00 

Sulphur . -. 0.96 

Sulphur remaining in coke _. 0.40 

The percentage of water is a little less than is usual with the coal of 
this seam, and that of sulphur about the same. The ash is a little greater, 
but it should be remembered that the samples analyzed were borings in 
which the shale of the partings might have been mixed. When a rail- 
road is constructed down the Sunday Creek valley, this coal will be very 
accessible, as shafts can be sunk by the side of the road and the coal be 
mined up the dip. 
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North of the upper Sunday Creek we find the Nelsonville seam on 
the waters of the Moxahala; and the seam may be traced to New Lex- 
ington in one direction, and McLuney Station and thence to Zanesville 
in another. It is much thinner, and is somewhat changed in character. 
It is mined at many points on the Cincinnati and Muskingum Valley 
Railway east of New Lexington, and is the basis of a pretty large traffic. 
The coal is more soft and melting than where the seam is thicker ; but 
many people prefer such coal. Along the Ohio River, the Pittsburg coal, 
which is highly melting and adhesive, is generally preferred to the harder 
and dryer coals. In the very high hills south of Somerset, Perry county, 
the Nelsonville seam is found. At Joshua Green's coal bank, Reading 
township, the seam measures five feet in thickness. The coal is rather 
dry-burning, and is prized for domestic and steam purposes. Patrick 
Redman and Michael Gainer, in the same township, have also mined the 
Nelsonville seam. There are, by estimate, 1,000 acres of productive coal 
land containing this seam, in Reading township. The same seam was 
noticed on the land of Hon. Lewis Green. About forty feet above, is the 
Middle-, or Norris coal of upper Sunday Creek, which has been mined. 
Traces of the Bayley's Run, or Stallsmith seam were found thirty five to 
forty feet higher. Below the Nelsonville seam, the Lower Lexington 
seam is reported. Thus four distinct coal horizons are found in this 
ridge. These high grounds are remarkably well adapted to fruit, and 
large vineyards and peach and other orchards were seen. The ridge is, 
by barometer, about 320 feet above St. Joseph's Run, on the, road to 

Somerset. 

i 
The Nelsonville seam appears farther east, in Clayton and Harrison 

townships. On a hill, a mile and a half west of Saltillo, a section was 

taken, which showed the coal seams as follows : 

FT. IN. 

Coal, Nelsonville seam, not measured. 

Interval 25 

Coal, Lower Lexington seam. 

Interval .. . 40 

Coal, thin. 

Interval, estimated .,.„.„ „ 1£ 

Coal - 10 

Interval, estimated.. 10 

Ore, siderite. 

Flint, fossiliferons, the equivalent of the Putnam Hill limestone 2-3 

Clay. 1 6 

Coal.. * 1 

On the land of James Watts, a little south-east of Saltillo, a bank is 
opened in what I supposed to be the Nelsonville seam, the - coal 
54 
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being three feet six inches thick, and of good quality. In the bed of 
the stream was seen the Putnam Hill limestone, with four inches of 
flint above it and eight to ten inches of siderite ore upon the flint. In 
the bed of Buckeye Creek, a little below Saltillo, we find a body of lam- 
inated micaceous sandstone, in which lie buried petrified logs of con- 
iferous wood. This is the finest locality for specimens of such wood I 
have met with in the State. The top of the laminated sandstone is only 
a few feet below the Putnam Hill limestone, the interval being chiefly 
made up of bluish clay shale, of which six feet were seen. In the sand- 
stone are many indistinct impressions of plants, all showing that they 
were drifted. 

In all this region, the Nelson ville seam of coal is to be found, as shown 
in the Report for 1869. 

Coal Seams above the Nelsonville Seam, — In the Report for 1869, two seams 
of coal were seen on the upper waters of Sunday Greek; the lower called 
the Norris, or Middle seam, and the upper the Stallsmith seam. I am 
now inclined to believe that there is, in the Hocking Valley, a third, the 
place of which is between the horizon of the Norris seam and the Nel- 
sonville seam. At various places we find a coal from eighteen to thirty 
feet above the latter, and generally separated from the latter by clay 
shales weathering yellow. 

On the land of Thomas M. Boyles, near the mouth of Meeker Run* 
York township, Athens county, there is a seam of coal about twenty- 
seven feet above the Nelsonville seam, the interval, so far as seen, com- 
posed of clay shales. It is three feet thick. Over it is a black bitu- 
minous shale, containing marine shells (Lingula\ with a clay shale above, 
containing coal plants. A sample of this coal was analyzed by Professor 
Wormley, with the following result : 

Specific gravity . 1.338 

• Water „ 4.30 

Ash A..,.. „ 6.20 

Volatile combustible matter 34.80 

Fixed carbon . 54.70 

Total....... 100.00 

Sulphur.... 2.149 

Sulphur remaining in coke 1.19 

On the Cawthorn farm, on the Bessemer Company's lands, is a seam of 
coal, about three feet thick, twenty-five feet above the Nelsonville seam. 
Here the interval is formed of yellow clay shale. On the upper Snow 
Pork the same kind of yellow shales are seen near the road, with an un- 
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opened seam of coal above. Here the distance down to the Nelsonville 
seam is twenty feet eight inches. 

A few miles north-east of the Baird furnace > on the land of Jacob 
MartgofT, there is a seam of coal which I took to be the Nelsonville seam. 
Under the coal is Coal No. 5. About twenty-five feet above, is another 
seam, not opened ; and twenty-seven feet higher, another. The latter I 
supposed to be the middle, or Norris seam. If the determinations are 
right, it is evident that there is a seam between the Norris seam (the 
probable equivalent, in this region, of Coal No. 6a) and the Nelsonville 
seam* Here ten feet of yellow clay shale were seen over the Nelsonville 
seam. 

In the hills north of McCuneviile, a seam of coal three feet thick is 
seen, twenty feet above the Nelsonville seam, with similar yellow clay 
shale between. More full investigations will, I think, reveal a well- 
defined horizon of a coal seam about midway between the Nelsonville 
(No. 6) and the Norris seam (No. 6a). The seam is not continuous by 
any means, nor is the one next above ;, and when one is found without 
the other, it is easy to confound them. 

The Norris Goal is named from a bank near Millertown, on Upper Sun- 
day Creek, in Perry county. At this bank the coal is six feet . thick, 
with two partings, one one inch and the other three inches in thickness. 
The coal is of fair quality, and well adapted to all ordinary use. The 
seam was here determined by Mr. Gilbert to be forty-six feet above -the 
Nelsonville seam. It is to be traced in most of the hills in this region, 
but sometimes it fails altogether. On the West Fork, above Bucking- 
ham, on the land of Benjamin Sanders^ Monroe township, we see the out- 
crop of the same seam. The interval down to the Nelsonville seam — 
here well seen — as measured by Mr. Ballentine, is forty-seven feet. The 
coal on Mr. Sanders's land is thin and irregular. On the opposite side of 
the valley it measures only two feet in thickness. On the (xrigsby f arm, 
Section 9, Monroe township, the seam is four feet thick^ and has been 
mined for neighborhood use. Two samples of this coal were analyzed by 
Professor Wormley, with the following results: 
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' . ; 


No. 1. 


No. 2. 


Specific gravity ....... 


1.2b7 


1.350 






Water .„... * 


3>0 

4 60 

38.80 

52.b0 


3.80 


Ash - ,... 


6.30 


Volatile combustible matter _.. 


37.00 


Fixed carbon .. 


52.90 






Total .../£ 


100.00 
3.59 


100.00 


Sulphur ..... ....... ...................... 


4.89 







The same seam of coal has been opened and mined on the hill above 
the Sands bank, the latter in the Nelsonville seam. This is in Section 
9, Monroe township. It is here four feet two inches thick, and has over 
it a roof of clay shale. The seam here is about fifty feet above the great 
seam. It may be traced from this point to the north. On the Latta 
farm it is seen on the hill-side above the great seam. North of this it is 
generally quite thin, but it may be traced all along the stream to a point 
east of OakfTeld. From the last mentioned point it is, perhaps, a mile 
and a quarter over the ridge to the village of Moxahala, where the seam 
appears again as the Fowler or Black coal, it having been mined here by 
Mr. Thomas Black. It is here about five feet thick, and is a dry burning 
coal of great excellence, and has proved «to be a very popular coal for 
domestic use; It makes a very large bright flame, and has been used in 
the gas-works at Circleville; It will be tried in the Moxahala furnace. 
It may contain too much sulphur for a good furnace coal, but further ex- 
plorations may find it in requisite purity. 

There has been much discussion relative to the true place of this coal 
in the series of coal seams. Professor Ballantine, assisted by Hon. 
Alvah Jones, of Roseville, traced, in 1869, the Nelsonville seam from 
Roseville, and found it to be below the Fowler coal. Mr. Black regarded the 
seam as the Norris seam. The author of the profile published in the 
Report of the Inspector of Mines makes it the northern continuation of 
the Bay ley's Run seam of lower Sunday Creek, there eighty feet, more or 
less, above the Nelsonville seam. Mr. M. C. Read, who visited this field 
last fall, is reported to regard it as the upper portion or bench of the 
Nelsonville seam, while the lower part of the same seam is to be found in 
the bottom of a shaft fifty-two feet below ; in other words, the Nelson- 
ville seam (Coal No. 6) was here split into two parts, with fifty-two feet 
of sandstone, etc., between them. The reported proof that the Fowler 
coal is certainly a part of the great seam is derived from the supposed 
fact that on a branch of Sunday Creek the Great or Nelsonville seam is 



SUPPLEMENTAL REPORT — HOCKING VALLEY. 853 

under a heavy sand-rock, and that this sand-rock may be traced to Mox- 
ahala, where the Fowler coal is found under it. In this confusion, Mr. . 
J. G. Chamberlain, the intelligent manager of the Moxahala furnace, re- 
quested me to visit the ground, and aid in solving the problem. Fortu- 
nately, Mr. Chamberlain, who is a civil engineer, had instrumentally 
taken the interval from the Fowler coal to the regular upper limestone, 
which he had opened in many places in quarrying it for the furnace. 
Starting with the Fowler coal with the sand-rock above it, the section 
was carried as far as possible to the east, or a little south of east, into the 
ridge on which Oakfield is situated. The limestone and our levels helped 
us across the ridge. In a branch of Sunday Creek, a little east of Oak- 
field, we found the top of what we both believed to be the same heavy 
sand-rock found over the Fowler coal. It was brought by the dip down 
to about the level of the Fowler bank, as shown by the barometer. This 
dip would be about equal to the thickness of the sand-rock, or about 
thirty-five or forty feet. A very little above the top of the sand-rock, on 
the Sunday Creek side, we found, on the Donnelly farm, a seam of coal 
something more than four feet thick. This coal has all the appearances 
of the Stallsmith seam, in the vicinity of Buckingham, showing the 
same resinous and cementing character. Believing this to be the Stall- 
smith seam (the equivalent of Coal No. 7), I went into the ravine below 
the sand-rock, and searched for the Norris seam, which should be below 
that rock or some forty feet below the Stallsmith seam. I found a 
bituminous band, with only an inch of coal. This coal was carefully fol- 
lowed down the narrow valley. Under this coal, which is in places per- 
haps a foot thick, we found a sandy shale, which, lower down the stream, 
passes into sand- rock. Seen at a little distance, this sand- rock and the 
one above it appear to be merged into one. We traced the thin coal and 
the lower sand-rock down the stream, until, underneath the latter, the 
Great or Nelsonville seam comes to the surface. We had thus found in 
this branch three seams of coal — the Stallsmith (or Coal No. 7). the Norris 
(or Coal No. 6a), and the Nelsonville (or Coal No. 6.) The middle one of 
these is the Fowler seam of Moxahala, which is under a sand-rock, it is 
true, but not the same rock which covers the Nelsonville seam on the 
middle fork of Sunday Creek. I subsequently added strength to this 
conclusion by explorations in the valleys of some of the branches of the 
Moxahala. In a letter received subsequently from Mr. Chamberlain, he 
writes as follows : u The main question is settled. I am now fully will- 
ing to concede that the Fowler coal is the Norris, or the first above the 
great vein, and that the Donnelly coal is the Stallsmith." 
West of Moxahala, the Fowler seam may be traced for several miles, 
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but it is nowhere opened. Towards New Lexington it disappears, being 
replaced by a heavy sand-rock* In the high lands in Reading township 
it is again seen, and has been mined to a limited extent. For several 
miles south of Buckingham traces of the Norris coal may be seen, but it 
has not been met with on Lower Sunday Greek, neither in shafts nor in 
borings. On Snow Fork, in Ward township, Hocking county, it is fre- 
quently seen. My assistant, Mr. Gilbert, found it in Section 4, forty-five 
feet above the Nelsonville seam. Col. Charles Whittlesey reports it in 
a section taken by him on the Middle Fork of Snow Fork. It is there 
about forty feet above the Nelsonville seam, and from two to three feet 
thick. It is to be found on the Maxwell land about forty-five feet above 
the Nelsonville seam. At Bessemer, near the Akron furnace, it is two 
feet six inches thick, and fifty feet above the bottom of the Nelsonville 
seam. On the land of J. L. Gill, Esq., on Meeker Run, it is forty-three 
feet one inch above the same seam. It is only here one foot six inches 
in thickness. On the coal property of Peter Hayden, Esq., near Hayden- 
ville, it is about forty-two feet above the Nelsonville coal. It is to be 
seen at many other ^points, but it is needless to give them all. All the 
locations in thie Hocking Valley where it has been found sufficiently 
thick to be worked have been mentioned. 

The Bayley's Run, or Stallsmith seam (Coal JVb.7)—~ This seam is found 
on the Upper Sunday Creek, in Perry county, where it is known as 
the Stallsmith coal, and on Lower Sunday Creek, Athens county, where 
it has long been known as the Bayley's Run coal. It is a seam of wide 
range, and may be found almost everywhere where the hills are high 
enough to contain it, although it sometimes fails. Its place is approxi- 
mately from eighty to ninety feet above the horizon of the Nelsonville 
seam. Generally the interval is greater where sand-rock intervenes than 
where we find shales, this being due, doubtless, to the greater compres- 
sion of the shales. This coal, as found in Dover and Trimble townships, 
is noticed in the report on Athens county, iri Vol I. The seam is from 
four to five feet thick — seldom less than four and one-half feet — with a 
thin parting about one-third of the distance from the top. As a rule, 
the quality of the coal in these townships is excellent; but in some 
places the coal contains too much sulphur to permit its use for the higher 
metallurgical purposes. The coal is always cementing in its character, 
and promises to be an excellent coking coal. The small trials already 
made prove this. I have obtained several samples of this coal from 
Trimble and Dover townships, which have been analyzed by Professor 
Wormley. 
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Analyses of Bayley's Run Coal. 
No. 1 Coal from C. Southerton's bank, Section 34, Dover township. 



No. 2 


a 


J. Rutter's bank 


near bottom, 


Section 10, 


Trimble township, 


No. 3 


it 


a a 


middle 


u 


u 


k u 


No. 4 


a 


u u 


top 


a 


u 


it tt 


No. 5 


a 


R. Stovers " 


a 


n 


23 


u (( 


No. 6 


n 


a a 


lower part, 


a 


7 
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No. 7 


a 


a u 


upper part, 


a 


C( 


t( u 


No. 8 


a 


Chappalear bank, Trimble township. 






No. 9 


u 


Allen bank, mouth of Mud Fork, Trimble 


township. 





1. 


2. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


Specific gravity 


1.309 


1.301 


1264 


1.381 


1.300 






1.280 


1.291 












4.20 
2.60 
35.20 

58.00 


5.00 
7.40 
32.30 
55.30 


4.80 
3.40 
35.20 
56.60 


4.50 
3.40 
37.50 
54.60 


3.10 
4.80 
36.90 
55.20 


4.30 
3.00 
33.10 
59.60 


4.50 
6.40 
31.30 

57.80 


3.60 
2.60 
35.00 

58.80 


3.40 


Ash 


5.90 


Tolatile combustible matter. . 


34.40 
56.30 






Total 


100.00 
1.04 
0.41 
0.67 


100.00 
1.85 
0.42 


100 00 
1.26 
0.69 


100 00 
2.96 
1.89 


100.00 
3.54 
1.70 
2.83 


100.00 
1.20 
0.46 
0.73 


100.00 
1.15 
6.52 
0.80 


100.00 
1.29 
0.49 
0.79 


100.00 




1.09 




'0.60 


Sulphur forming of coke ..... 


0.96 











Three samples from the bank of A. B. Johnson, on Bayley's Run, 
Trimble township, were also analyzed. 

No. 10, from bottom ; No. 11, from middle, and No. 12, from top. 



Water i4> 

Ash.--..- 

Volatile combustible matter 
Fixed carbon 

Total 

Sulphur 

Sulphur remaining in coke.. 
Per cent, sulphur in coke . _ . 



10. 



4.00 

2.30 

36.00 

57.70 



100.00 

2.44 
0.85 
1.41 



11. 



4,90 

2,90 

33.10 

59,10 



100.00 

2.52 
0.93 
1.50 



12. 



4.20 

3.30 

35.40 

57.10 



100.00 

2.71 
0-93 
1.53 



In all eases Professor Wormley found the coke to be firm and compact, 
often presenting a metallic surface. 

In many of tfye foregoing analyses it will be seen the sulphur remain- 
ing in the coke is not large enough to hinder the usefulness of the coke 
in the blast furnace. A good coking coal is a great desideratum in 
Southern Ohio. The supply is now chiefly brought from Connellsville, 
in Western Pennsylvania. 
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Two analyses of the coal of this seam on Upper Sunday Creek were 
made by Professor Wormley, with results as follows : 

No. 1, coal from the Stallsmith bank; No. 2, coal from Benjamin 
Sanders's bank. 





1. 


2. 


Specific gravity .......... ............ .......... 


1.254 


1.324 






Water ...... ... ...................... 


3.80 

4.14 

40.21 

51.85 


3.00 


Ash 


5.00 


Volatile combustible matter . 


42.00 


Fixed carbon : 


50.00 






Total 


100.00 
2.62 


100.00 


Sulphur .„ ». t 


5.05 


Sulphur left in coke -... . . ... -- .... -- ..--.; 


2.30 









There is more sulphur than is desirable, but the coal is, nevertheless, 
popular in the neighborhood, and has been used in preference to that of 
the Nelsonville seam, on account of its melting property. The coke 
made from the coal is hard, and resembles that from the same seam far- 
ther south. The seam is here about four feet thick. 

On the Donnelly farm, near Oakfield, the same seam is something over 
four feet in thickness. 

On Snow Fork it is seen at many points. On the land of Messrs. 
Buckingham and Wright it is seen ninety feet (barometer) above the Nel- 
sonville seam. It is four feet eight inches thick, with a two inch parting 
near the middle. On the Maxwell land, on Bear Run branch of Snow 
Fork, it presents the following structure: 

FT. ' IN. 

Coal - 10 

Shale -.... 6 

Coal... - 1 1 

Shale - ,. 3 

Coal -. 3 

Cannelshale - - 5 

At the Akron Furnace, near Bessemer, there is, I think, a remnant of 
the Bayley's Run coal, in a local deposit one foot ten inches thick in the 
center, but thinning out on either hand, the whole horizontal extension 
being only a few rods. It curves down in the middle, where it is close 
upon the " Bessemer ore." Assuming that its true place is about six 
feet above the ore, it is then about eighty-eight feet above the Nelson- 
ville seam. This is certainly the relative position for the Bayley's Run 
eoal ; although the interval is subject to* a little variation. There is no 
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other known seam which this coal can represent, and Mr. T. Black, who 
has charge of the mining of the coal and ore for the Akron furnace, has 
found no other seam in this general horizon. If this conclusion about 
the coal is a correct one, the place of the " Bessemer ore" is, unmistaka- 
bly, below the Bayley's Run seam. 

On Floodwood Creek, on the land of Hon. J. W. Nelson, the Bayley's 
Run seam is four feet two inches thick, with a two inch parting. Its 
place was found by barometer to be between eighty and ninety feet above 
the Nelson ville seam. On the south branch of Meeker Run, on the land 
of J. L. Gill, Esq., the same seam is four feet three inches thick, and 
eighty-nine feet above the Nelsonville coal. Traces of this seam appear 
at many points at the proper horizon in all the Hocking Valley coal 
field. At the Bristol Tunnel, in Pike township, Perry county, this coal 
is seen on the ridge over the tunnel on the land of Mr. Clark. It is here 
about three feet six inches thick, and from eighty to ninety feet above the 
Nelsonville seam exposed in the railroad tunnel. - The coal is of the 
melting class, but contains a good deal of sulphur. 

Above the Bayley's Run seam, which is probably Coal No. 7 of the 
northern series, there are several thin seams which appear to be per- 
sistent in their several horizons, but there is no space for detailed notice 
of them. There is, on Lower Sunday Creek, a thin seam of coal, about 
forty-five or fifty feet above the Bayley's Run seam, called, sometimes, 
the " Splint coal." This has, by some, been considered as the true No. 7 
seam, and the equivalent of the Stallsmith seam or Upper Sunday Creek. 
I see no reason for changing my original opinion, that the Bayley's Run 
and the Stallsmith seams are the same. Furthermore, I find on Upper 
Sunday Creek, traces of the Splint coal seam atfove the Stallsmith seam, 
holding the same relation to it in distance that the Splint coal holds to 
the Bayley's Run seam further south. 

The Pomeroy seam is to be found in the high hills east of Lower Sun- 
day Creek, but it is thin and of no practical value. Its place is, by ba- 
rometer, about four hundred and twenty feet above the Nelsonville seam. 

IRON ORES. 

These may be grouped into two divisions — those below the Nelsonville 
coal, and those above it. 

Lower Ore. — Iron ores are very frequently met with resting upon the 
Maxville limestone and its equivalent, and at some points directly under 
the limestone. These ores are generally oxydized on the outcrop. Such 
ore is seen above the limestone of the Maxville series below Logan, and 
above the Maxville limestone near the village of Maxville. A drift 
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obtains this ore near the Winona furnace. I have found ore just over the 
corresponding limestone in Reading township, Perry county, east of 
Rushville, and also over the corresponding Newtonville limestone. A 
few samples of the ore of this horizon have been analyzed, and also of 
ores lying a little higher on the series. They were generally obtained 
by myself, but sometimes by my assistants. In Section 16, Madison 
township, Perry county, w6 found an ore ranging from four to eight 
inches in thickness, resting directly upon the limestone. This is lso. 1 
in the following table. Other thin ores are seen in the shales above. An 
ore lying a little over the Maxville limestone in Reading township, on 
the land of John P. Hodge, Section 26, was only from four to five inches 
in thickness where seen, but it may be thicker elsewhere. Its analysis 
(No. 2 of the table) shows it to be rich in iron. In this neighborhood we 
find much excellent ore. On the Vanatta farm (late N. Axline's), two and 
one-half miles east of Rushville, I found an ore of excellent quality 
forming a ledge across the road. Jt is reported to be one foot ten inches 
thick. This is a superior ore, as shown in No. 3 of the table. In the 
road, across a little valley, I noticed another ore, highly oxydized and 
chalky, eight inches thick, which comes out in large blocks, and is prob- 
ably lower than that last mentioned. It is about five feet above a layer 
of bituminous- shale, which furnished so many rare and beautiful coal 
plants described and illustrated in the Palaeontology, Vol. II. This ore 
is also of good quality, as shown in No. 4 of the table. No. 5 of the table 
is still another ore from the same farm, but higher in the series. On the 
land of Thomas Garrison, Section 35, Reading township, I found an 
excellent ore, about five inches thick. This is No. 6 of the table. On 
the lands of Simon King" and Henry Bugh, Seatfon 6, in the same town- 
ship, is a persistent layer of ore from six to eight inches in thickness. 
The ore is well oxydized, and appeared to be very promising. 

No. 1, Ore, Edward Dennison's land, Section 16, Madison township, Perry county, 
resting upon Newtonville limestone. 

No. 2, ore, over the limestone, J, P. Hodge's farm, Section 26, Heading, township, Perry 
county. 

No. 3, ore, Vanatta or Axline farm, 2J miles east of Rushville,. Reading township. 

j^ 0t 4 a t( v <t " " « 

j£ 0t 5 tt << (i a << «■ <£ 

No. 6 " Thomas Ga^rison^s farm, Section 35* Reading township. 
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No. 1. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


No, 6. 


Specific gravity ......... 


3.600 
























Water 


5.70 

5.32 

13.30 

37.36 


17.70 
6.30 

68.88 


10.90 
14,90 
68.94 


8,08* 
20.94 
66.1& 


8.43 

35.88 
54.19 


10.00 


Silicious matter 


13.04 


Iron sesquioxide 

Iron protoxide . . „.... 


72.63 


Iron carbonate .......... 












Carbonic-acid ........ 


28.10 












Alumina 


« 1 » 20 


0.70 
1.75 


1.80 
Trace. 


0.01 


bia 


Manganese .... ......... 


4.30 
2.90 




Lime ,_.„. 






Lime phosphate ......... 


1,28 
2,96 


0.76 

- 0,07 


1.24 
0.08 


0.05 


0.63 


Lime carbonate ...... 






Magnesia ... 


2,77 






" phosphato 








0.18 
1.64 

0.08 




" carbonate 




2.49 
0.0 


1.09 


1.20 
0.05 


3,54 


Sulphur 




0.04 










Total , 


99.75 

38.87 
Trace. 


100.81 

48.22 
0.83 


99,11 

48.26 
35 


99.44 

46.29 
0.57 


100.63 

37,93 
0.12 


100.1& 


Metallic iron...... ...... 


50.84 


Phosphoric acid 


0,31 







Most of the above ores are of good quality, and all will be needed in 
the future. 

A very good ore is found near Grossenville, south-east of Bremen, oa 
the Cincinnati and Muskingum Valley Railroad. It has been brought 
to Bremen and shipped to the furnace at Zanesville. It is one of tha 
lower ores, but its exact position I have not ascertained. I have seen, 
other good ores by the roadside in the Crossenville region, A selected 
sample of the Crossenville ore was analyzed by Pnof. Wormley, and the- 
result is given in the following table. 

On the roadside, between Maxville and. Bremen,' I found a layer of ore 
of great excellence, but its thickness was not ascertained. The analysis 
of it is given. 

No. 1, ore from near Crossenville; No,. % ore,, roadside between Max* 
ville and Bremen. 
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Water .-. 

Silicious matter 

Iron sesquioxide . . 

Alumina .... 

Manganese ...^ ..... . 

Lime phosphate 

" carbonate 

Magnesia phosphate . 

" carbonate,. 

Sulphur , 



Totals 



Metallic iron 

Phosphoric acid 



No. 1. 



10.00 

17.92 

69.90 

0.60 

0.00 

0.41 



0.96 
0.73 
0.02 



100.60 

48.97 
0.63 



No. 2. 



10.70 
13.76 
73.80 
0.10 
0.50 
0,41 
0.38 



0.07 
Trace. 



99.72 

51.56 
0.19 



The lower Coal Measure limestones often carry ores. In the bed of 
Monday Creek, near Henry Hazleton's, below Shawnee, ore and flint are 
found in the horizon of one of the lower limestones. The former place 
of exposure of this ore is now concealed by the fine coal and debris 
brought by the stream from the Shawnee mines above, but it is seen on 
the land of Mr. Moore a little below. The ore is in three benches* or 
layers, the lower one being very flinty. There are altogether about fif- 
teen inches of ore. Analyses of samples of these ores were made by 
Prof. Wormley, with the following results : 



Specific gravity . 



Iron protoxide . „. 

" sesquioxide. » .. 

Manganese. 

Lime ,-,. 

Magnesia , 

Foreign and silicious matter. 

Carbonic acid— 

Sulphuric acid - 

Phosphoric acid 

Water 

Organic matter and loss 



Totals . 

i 

Metallic iron. 



Top ore. 



3.540 



39,62 
15.07 



0.60 
0.38 
6.95 
24.21 
0.48 
0.18 
3.70 
1.74 



100.00 
41.37 



Middle ore. 



3.833 



40.67 
8.54 
0.54 
1,06 
1.33 
21.72 
20.80 
0.75 



0.40 
4.19 



100.00 
37.59 



Lower ore. 



2.675 



19.48 
4,01 



62.60 
7.15 



1.55 



97.79 
17.99 



On the land of Mr. Moore is the same ore from six to eight inches 
thick, resting upon blue shale of six inches ; below w r hich is a fossilifer- 
ous limestone of eight inches, and underneath all a thin coal. This 
group is by Locke's level one hundred and fifty-five feet below the Nelson- 
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ville coal. A similar block ore is found on the lands of the Crafts Iron 
Company at the mouth of Little* Monday Creek, and at vary nearly the 
same distance below the Nelson ville coal. It rests upon a flint layer- 
elsewhere a fossiliferous limestone— with a thin coal beneath. This ore 
is not thick (from four to six inches), but it is of excellent quality as 
seen from the following analysis by J. Blodgett Britton, kindly given me 
by Mr. Crafts : 

Metallic iron. ..„«.- .. *..-....,. -- --...-..-.». -..„ „..*„.,_.... 48.12 

Silica , -*..,..-.*..... --.-.-.-..-.*.- 1.52 

Sulphur ...**..* *.-, ...... ...... 0.84 ' 

Phosphorus (mean of two trials) ...... ......... .. -„■* ..*•«..,.... • «,.... 0.175 

Alumina ..... „....«.„...,.,.<■--.,. ««««.*.. 1.86 

Lime .....-» . -..-.-.---.--..---..„. 0.19 

Manganese protoxide * - »« . . 0.37 

The ore above a fossiliferous limestone found in the hill back of the old 
furnace and thirty feet above the railroad, at Haydenville ? doubtless 
belongs to this horizon as the instrumental measurements give it very 
nearly the same distance below the Nelsonville seam of coal. This ore 
was formerly mined, but probably no analysis of it was ever made. In 
1869, I found a rejected pile of ore at the Five Mile (Union) furnace? 
which doubtless belonged to the lower series of ores but its stratigraphical 
place was not ascertained. It had many years before been rejected because 
of the supposed excess of phosphorus in it. A sample of the pile was 
analyzed by Prof. Wormley and found to contain 42.5$ per cent, of 
metallic iron and only a chemical trace of phosphorus. 

An ore mined somewhat at Webb's Summit, on the Straitsville branch 
railroad, and also said to rest upon a flint layer, has been analyzed by 
Prof. Wormley for the Thomas Iron Company, and Gen. Thomas has kindly 
given me the result, as follows : 

Sesquioxide of iron * „«.......,...,. „„...-*„.,.„«..-. 61.02 

Alumina .-.--.-..--..-.-...^ -..*..-„..- 8.80 

Silicic acid -...-....—-..-.----.- ...... 20.76 

Oxide of manganese.... --..-.-.......*--.*.*-.-.- --...-- 1.10 

Lime carbonate ..-..-..-..-•-.....-•-..*-■----.****-.**..---.*......- 3,10 

Magnesia .... „,.... .„ .*..-.- -•..»...., 1.14 

Sulphur... ...i ..-...-... 0.18 

Phosphoric acid .... . ^.-*.. -.-.-. ......,-.. «..«.-. 1.31 

Water combined « B . ,.,... *..,.„.«.„.„...„ 2.30 

Total .-..--..-a ............. .... 99.71 

Metallic iron .... . „ „ „. 42.71 

The percentage of phosphoric acid is too great for a good ore. 
Baird Ore.— We now reach the horizon of the Baird ore — so called 
because it is the ore chiefly used at the Baird Iron Works ? in Monday 
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Creek township, Perry county. The place of this ore is about thirty-fite 
feet below the Nelsonville seam of coal. This brings it below the Lower 
Lexington coal, or Coal No. 5 of the northern series. In the vicinity of 
the Baird Furnace this lower tsoal is often seen, especially on the ridge 
between the furnace and Maxville. The ore is here about ten feet below 
the latter coal and at the bottom of the light colored fire clay. Sometimes 
there is under the ore a thin layer of fossiliferous limestone, but this is 
©ften wanting,, and sometimes it is changed into flint. The ore in this 
region is generally oxydized on the outcrop, but, under deep and im- 
pervious cover, it retains its original quality of a carbonate. The thick? 
ness^f the layer is from eight to ten inches, %ut it is often thinner in 
its outer margin, where the ore is decomposed and crumbling* Before 
the erection of the Baird Furnace, ores from this neighborhood had been 
taken to the Logan Charcoal Furnace and used with entire success, 

I have seen but a single analysis of the ore, from this region, It was 
such as was used in the Thomas Furnace, at Gore. It was given me by 
Cren. Thomas and has already been published by Mr. E, C. Pechin in the 
Metallurgical Review. 

Calcikeb Baihd Orb* 

• Sesquioxide of iron : .. ****** * ...... 66.86 

Oxide of manganese. ..»...»w. ......... ................. .... 1.10 

Silicic acid.... ......„...* * ...... ........*.... 81.64 

Alumina .............. ... ** * ....*.. .... .. ...... 2.35 

Lime carbonate * .... ...... ........... .... ... . 1.76 

Magnesia carbonate ..-*. ....... ....... ...... .... .... ....*. .... 1.07 

Phosphoric acid.... ,....«.............*..-.-.*....-..*.».. ........ .... 0.73 

Sulphur ......>...-...... ....... *. 0.26 

Water combined . .... .... ...... .......... ....*.;..».». .... «•.»... 4.06 

Total .................... >.. ......... 99.81 

Metallic iron - 46.80 

1 have no doubt that much of the Baird ore is better than i»his» North* 
east of the Baird Furnace on the land of Jacob MartzofF, in Monday Creek 
township, I found in the road an ore resting on flint which I took to be 
the continuation of the Baird seam. It is one foot thick and thirty-eight 
feet below a seam of coal supposed to be the Nelsonville seam, and also 
below Coal No. 5. It is a very superior ore as shown by the following 
analysis by Prof. Wormley ; 

Specific gravity ...„.„... ..u...... ...,..„,... .*.».... 2.692 

Water combined ...**...,......*.>,.......*.„....„„....,...«......,.».... 7.20 

Silicious matter ................ .... *.* .......** „„.*....*.*..... 13.20 

Iron sesquioxide ...*»..»...*«.....»»,,,...<....... 75.35 
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Manganese ................. ». ....... .. 2.00 

Lime phosphate.. . ...... 0.54 

Lime carbonate ». 0.91 

Magnesia carbonate ..........«*......... . . * . . . . 0.83 

Sulphur . ...... .... - 0.00 

Total .. * 100.03 

Metallic iron .... . . 52.76 

Phosphoric acid . .... 0.25 

This is one of the best ores to be found in the district. 

Several furnaces are expecting to draw their chief supply, of ore from 
the Baird seam — the Thomas, Winona, and Bessie Furnaces on the line 
of the railroad from Logan to Staitsville, and Crafts Furnace at the 
mouth of Little Monday. The ore is everywhere to be found in the high 
grounds between the valley of Monday Creek and the Hocking River. 
The Bessie Furnace, near Straitsville, will obtain ore chiefly from the 
lands of the Company west of Monday Creek* Explorations for the Baird 
ore on the hill n >rth of the furnace revealed the ore in nodular form dis- 
tributed in a three feet bed of fire-clay. I am indebted to Mr. Benjamin 
Marshall, one of the proprietors of the furnace, for a carefully measured 
section. 

J?T. IN. 

1. Nelsonville or Great seam of coal. 

2. Fire-clay ............... 6 

3. Kidney ore „» . 1 

4. Shale .............. 3 

5. Coal .... 6 

6. Shale ,.. 16 

7. Gray carbonate of iron, irregular...... .................... .... .. 4 to 10 

9. Sandstone 9 

10. Fire-clay, with nodules of ore ....»....;.......... 3 

11. Sandstone * 34 

12. Fossiliferous limestone..... 1 

13. Chiefly sandstone 2 

14. Coal 2 6 

15. Interval not exposed 31 6 

16. Limestone, fossiliferous . - * 1 2 

17. Coal i 4 

18. Interval to top of boring ..10 to 15 

19. From top of well to ore * 54 9 

20. Iron ore.... .. 4 

21. Coal 6 

22. Interval....;.. 5 6 

23. Ore 1 8 

24. Sand-rock. 

No. 10 represents the horizon of the Baird ore. No. 12, a fossiliferous 
limestone, seventy-two feet and ten inches below the Nelsonville se.am 9 
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represents the Putnam Hill limestone. No. 5 is a distinct coal horizon. 
I have met this coal in many places. The shales over it and also the nod- 
ules of ore, are often rich in coal plants. They are separated from the 
coal above by the regular under clay of that seam. 

At the Crafts' Iron Works, now building, at the mouth of Little Mon- 
.dayfjCreek, Green township, Hocking county, the Baird ore is, by meas- 
urement thirty-seven feet and six inches below the Nelsonville seam of 
coal. Mr. Crafts^has favored me with a measured section of the forma- 
tion on the company's lands. 

FT. IN. 

1. Buff limestone, nodular on outcrop. 

2. Interval 10 

3. Nelsonville coal i *.... 9 6 

4. Interval not exposed •.........-.-.*-.. 37 6 

6. Baird ore, from 6 to 14 inches, average „ *..-. 10 

6. Interval, sandstone in part „ .-.--.» „„ 92 

7. Black shale „..- * 4 

8. Flint .......i 8 

9. Blue fossiliferous limestone .-•».„,..... -....».». 1 6 

10. Coal - 2 

11. Interval 14 

12. Block ore -.---. , 6 

13. Flint, sometimes fossiliferous limestone , - . * * 10 

14. Coal thin and poor. 

No limestone was seen under the Baird ore. 

I am indebted to Mr. Crafts for three analyses by J. Blodget' Britton of 
the Baird ore from his lands. 



Metallic iron 

Silica 

Sulphur .« 

Phosphorus . - - «. 

Alumina ..- 

Lime 

Manganese protoxide 



42.45 
12.31 
None, 
0.29 
7.03 
2.64 
0,86 



53.24 

8.64 

0.09 

0,066 

2.78 

0.09 

0.99 



3. 



44.27 
12.59 



3,64 
2.57 



Average. 



46.65 
11.18 



0.178 



With an ore of so high a percentage of iron, with so little phosphorus 
and relatively so little silica, and furthermore, with a coal of great 
promise, it may be predicted that Mr. Crafts, who combines a scientific 
knowledge of iron-making with much successful practice, will make his 
furnace an entire success. 

On Mjnday Creek, a few miles below the Crafts' Furnace, is the fur- 
nace, now nearly completed, of the Monday Creek Iron Company. Mr. 
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Frank Baird, the superintendent, informs me that he has the "Baird ore w 
and also the " Bessemer ore," At the time of my late visit the ores were 
not opened sufficiently for inspection. At Bessemer, and on Snow Fork, 
the Baird ore, if it exists, is below drainage, but Mr. Buchtel, of the 
Akron Furnace, proposes to search for it. Mr, W. B. Brooks has shown 
me samples of the Baird ore from his lands north of Nelsonville, and 
states that it is to be found there in its proper place below the Nelson- 
ville coal. I have seen the same ore on the Hayden lands, east of Hay- 
denville. It is here thirty-five feet below the Nelsonville coal, and at 
the bottom of the clay under Coal No. 5. It is ten inches thick and has 
the appearance of the Baird ore of the best type. Mr. Hayden has 
kindly given me an analysis made by Prof. Wormley : 

Iron sesquioxide - „ 34/29 

Iron carbonate -. . .. 37.§8 

Siliiiwao-'* --- 11. €P 

Alumina 0.95 

Manganese oxide 0.75 

Lime carbonate 7.h6 

Magnesia carbonate 1.59 

Sulphur 0.24 

Phosphoric acid 0.64 

Water 4.00 

99.88 

Metallic iron 42.32 

Phosphorus 0.28 

No limestone has been seen under this ore. 

It will be observed that much of the iron in this ore is in the form of 
a carbonate of iron. This feature of the ore I have noticed at other 
localities. The ore commonly shows an oolitic structure, the grains of 
ore being embedded in a silicious matrix. These grains, originally a 
carbonate of iron, are not very readily oxydized. In some cases there 
is a similar oolitic structure of the "limestone ore " of the Hanging 
Rock Iron District, and the grains are found by analysis to be largely 
carbonate of iron. Two samples, one from the Vesuvius Furnace and 
the other from the Buckeye Furnace, gave respectively 40 91 per cent, 
and 48.44 per cent, of carbonate, with 24.37 and 23.36 per cent, of ses- 
quioxide. Each was high in silica, the former containing 26.32 and the 
latter 23.36 per cent. The percentage of iron was low, being 36.81 and 
32.59;, while the average per cent, of hydrated sesquioxides or limonites 
of the "limestone ore seam" of the Hanging Rock region is 51.67. The 
average silica in these limonites is 8.08 per cent., but if we except three 
55 
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samples from near Vinton Station, as exceptionally high in silica, the 
average is only 3.76 per cent. 

The Baird ore is sometimes called the " limestone ore," and has by 
some been regarded as the equivalent of the ore of that name in the 
Hanging Rock District. In no respect do the ores resemble each other 
except in th oolitic structure and this is an exceptional feature in the 
hanging Rock ore. It must be conceded that we have as yet found no 
ore of this class naving any considerable range in the Coal Measures of 
Ohio, or of the Goal Measures of any western State, which possesses so 
high an average quality as the limestone ore of the Hanging Rock Dis- 
trict. It has been smelted for the last &%y years, and the iron made from 
it, whether by charcoal or raw bituminous coal, has always been of a very 
superior character, and has commanded the highest market price. 

The Baird ore, like most of its class, is in relatively thin layer, and 
can not be economically mined by drifting — certainl TT not at the present 
prices of iron. This limits the mining to stripping along the outcrop, a 
fact which will of necessity limit the number of furnaces dependent 
upon its use. 

Between the Baird ore and the Nelsonville coal w r e almost always find 
more or less ore, but in tke Hocking coal field this is generally in a 
nodular form. In the region of the Baird Furnace I have seen this ore 
in a thin, continuous layer, but quite sandy in quality. On lower 
Monday Greek, and on Snow Fork, the ore is in flat discs, which contain 
coal plants in a state of beautiful preservation. The same nodular ore 
is seen under the Nelsonville coal, near the mouth of Meeker Run. Dr. 
C. Briggs, one of the members of the Corps of the first Geological Survey 
of the State, called attention to this ore in his Report in 1838. The 
section, already given, taken on the hill back of the Bessie Furnace, 
near Straitsville, shows a gray carbonate of iron, twenty-six feet below 
the Nelsonville coal, and nine feet above the clay containing the equiva- 
lent of the Baird ore. The place of this carbonate is above Coal No. 5. 
In this horizon there is in other parts of the State much ore. It is more 
often nodular, but sometimes passes into heavy masses of black band. 
Two analyses have been made of the nodular ores found eight or ten feet 
below the Nelsonville coal, the first sample from Snow Fork, analyzed 
by Prof. Wormley, and the other from near the mouth of Meeker Run, 
by Prof. T. S. Hunt. 
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Specific gravity .. 

Iron protoxide 

u aesquioxide.. 
Oxide manganese, 

Alumina 

Lime 

Magnesia 

Silicioti* matter 

Carbonic acid .... 
Phosphoric acid .. 

Wafer 

Lobs ...... ....... 



Total .... 
Metallic iron . 



3.200 



37.22 
3.64 
1.90 

0.60 
2.40 
2.16 

18.82 
27.00 



4.40 
2.56 



100.00 
31.50 



2. 



2.82 

3.56 

2.49 

11.87 

27.82 

25.00 



36.89 



Near Buckingham, on Upper Sunday Creek, are places where the Nel- 
son vilie coal is cut away, and the eroded channel filled with unstratified 
blue clay. In this clay are masses of iron ore, some of them quite large. 
The ore has never been analyzed, but much of it has a silicious appear- 
ance. The smaller nodules seen in the bed of the stream, appear to be 
richer in iron and less silicious. It should be stated that the cut-away 
places above mentioned are distinct from the eroded channel through 
the coal seam a little west, which is filled with a coarse sand rock. 

At one or two points in the Upper Sunday Creek Valley, I have noticed 
nodular ores in the stratified shales above the horizon of the Nelsonville 
seam, but at no place could they be profitably mined. Near Millerstown, 
a layer of ore five inches thick, and four feet below the Norris seam of 
coal, was seen. The ore at that point was a blue carbonate. No analysis 
has been made of it. 

In the Upper Sunday Creek region, and northward to New Lexington 
we find an ore horizon a little above that of the Norris coal. This ore is 
locally called the "■ sour apple " ore, from an apple tree near one of the 
exposures of this ore, the apples of which were quite disappointing to a 
party of explorers. It is about fifteen feet above the Norris coal. On 
the farm of Wesley Moore, in Pike township, Perry county, this ore is, 
by barometer, sixty-three feet above the Nelsonville coal. Here the ore 
is nodular and embedded in white clay. The nodules are scattered through 
two feet eight inches of clay, and if in solid mass would form a layer of 
from eight to ten inches in thickness. On the land of Mr. Harper, a lit- 
tle south of New Lexington, the same ore is in good development. 
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Analyses of " Sour Apple " Oke. 



No. 1, Wesley Moore's. 

No. 2, from Harper's farm. 

No. 3, ore reported seven feet above the Norris coal at Moxahala. 





1. 


2. 


3. 


Water „ 


5.80 
15.32 


12.C0 
14.96 


1.60 


Silicic acid ....... . . . . . . 


15.96 


Iron carbonate „ . 


44.91 


Iron sesquioxide '. . 

Alumina . .. 


66.66 
2 20 
1.80 
0.89 

4.84 


66.44 
3.20 
0.50 
0.51 


28.57 
0.40 


Oxide manganese 


0.42 


Lime phosphate - . . 




Lime carbonate ...... . . ...... . ...... .... .._.*. 


2.80 


Magnesia phosphate , 


2.05 




Magnesia carbonate . .. .... 


1.39 


4.69 


Phosphoric acid . , .. 




0.32 


Sulphur ...... .... 


013 


0.08 

1 


0.33 






Metallic iron ............. 


99.03 

46 66 

0.41 


99.74 

46 57 

1.35 


4L68 


Phosphoric acid 


0.32 







No. 1 and No. 2 by Prof. Wormley ; No. 3 by E. S. Gregory. 

A partial analysis of a sample of this ore from Sunday Creek gave 
43.06 per cent, of iron. In places this ore will contain too much phos- 
phorus, but it often appears promising. Where I have seen it, it is 
nodular, but further explorations may reveal it in a regular layer. South 
of New Lexington considerable quantities of it may be obtained by easy 
stripping. 

The next ore of importance above the " sour apple " ore is the Besse- 
mer ore. This has its most marked development at Bessemer, Athens 
county. At the Akron furnace, at Bessemer, the ore is, by instrumental 
measurement, eighty-three feet above the floor of the Nelsonville coal. 
A little above the ore is seen at one point a seam of coal believed to be 
the Bayley's Run seam. At the outcrop the ore is nodular, but a little 
drifting reveals a layer of blue carbonate, which, at one point, I found 
to be two feet seven inches thick. Resting upon this layer are thickly 
packed nodules of ore, the mass averaging, according to Mr. Thomas 
Black, one foot six inches in thickness. The ore is generally more or 
less oxydized on the outcrop, but in the drifts becomes hard and blue. 
At first it was supposed that the overlying nodules were chiefly com- 
posed of carbonate of lime ; indeed they were called " lime bowlders," 
and were to be used in the furnaces rather as a flux than an ore, but 
it is reported that they have been found, by trial, to be a useful ore. I 
have no analyses of the Bessemer ore at this place. The ore is silicious, 
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and obviously not very rich in metallic iron. It doubtless contains 
phosphorus enough to make the iron cold-short; but it is abundant and 
near the furnace, and can be obtained very cheaply. 

From eighteen to twenty feet below the ore is a layer of limestone 
one foot six inches thick. This is somewhat nodular on the outcrop, 
which makes it easily dug. This furnishes the flux at the furnace. At 
the base of the hills is the Nelsonville seam of coal, the three lower 
benches of which are mined, yielding a little more than six feet of coal. 
Thus all the raw materials, which are almost within a stone's throw of the 
furnace, are amazingly cheap, and although a very large amount of ore 
and coal is used in making a ton of iron, the manufacture is said to be 
profitable. The furnace is fifty feet high and sixteen feet wide in the 
bosh. 

The Ogden Furnace, higher up the valley of Snow Fork, obtains its 
native ore from the Bessemer seam. The ore is similar in appearance to 
the ore at the Akron Furnace. The lower bench is reported to be from 
ten inches to two feet in thickness, with an estimated average of 
fifteen inches. Upon this rests a layer of the so-called "lime bowlders," 
the mass ranging from one foot to one foot eight inches in thickness. I 
have no analyses of the ore of the lower bench, but the nodules above 
are reported to yield from eight to twenty per cent, of iron. From fif- 
teen to twenty feet below the ore is the usual limestone. The coal of the 
Nelsonville seam lies at the base of the hills, and here is overlain by sand- 
rock, which usurps the place of the usual overlying shales and of the upper 
bench of the seam. This intrusion of the sand-rock appears to have 
had an injurious effect upon the quality of the coal. But the seam can 
be found in an undisturbed condition not far away. 

The Ogden Furnace is fifty feet high, with a width of bosh of fifteen 
feet, and is furnished with three Whit well hot-blast ovens. On the land 
of Messrs. Buckingham and Wright, east of Snow Fork, I saw loose 
masses of ore supposed to be of the Bessemer seam. 

On the Cawthorn farm, on Monday Creek, near Bessemer, the Besse- 
mer seam of ore shows a fine outcrop of nodules, in all from four to 
five feet in thickness. There is no drift opened to reveal the thickness 
of the lower bench of ore. Here the ore is, by Locke's level, eighty-three 
feet above the bottom of the Nelsonville seam of coal, and seventeen feet 
above the limestone, which, at this place, is from three to four feet thick. 
Some years since I obtained a sample of the outcrop ore, thoroughly 
oxidized, which Prof. Wormley analyzed with the following result : 
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Analyses of Bessemer Ore, Cawthorn Farm. 

Water . 10 70 

Silicic acid <. » 36.45 

Alumina - - 0.18 

Oxide manganese '. 

Lime phosphate - 0.62 

Magnesia carbonate - ♦. .. 52 

" phosphate.... . . 0,33 

Iron sesquioxide...„ 59.50 

Sulphur 9 06 

Total 99.36 

Metallic iron 35.35 

Phosphoric acid ©.43 

The ore contains an undesirable per centage of silica, but in other re- 
spects is of fair quality. When the mine is driven under the hills the 
ore will become a blue carbonate, but probably much oxydized ore, may 
be obtained by stripping along the outcrop. Here, as at the Akron 
Furnace, the ore, limestone, and coal are all in the same hill and can be 
put into a furnace at very small cost. 

On Meeker Kun, below Nelsonville, the Bessemer ore, one foot eleven 
inches thick, is reported on the land of J. L Gill, Esq. It is seventy-six 
feet above the Nelsonville coal. It is eleven feet seven inches below the 
Bayley's Run coal^here about ninety feet above the great seam. About 
twelve feet below the Bessemer ore is the limestone, two feet ten inches 
thick. On this limestone is a deposit of ore reported to be a foot thick. 
I have no analyses of any of the ores on this estate, except that furnished 
by Prof. T. S. Hunt, of the ore below the Nelsonville seam of coal, which 
has already been given. 

I have little doubt that the Bessemer ore will be found extensively 
in the hills west of the Hocking River, in the vicinity of Nelsonville. 
I think I have seen traces of it on Floodwood, and it is reported at Salina, 
and as far north as Lick Ran. In the hills between the Hocking River 
and Monday Creek it is often seen. W. B. Brooks, Esq., reports its 
existence, in fine thickness, on his coal lands in Section 19, , Ward 
township, Hocking county. It is said to be nodular above and in a solid 
layer below. This ore is about eighty-five feet above the Nelsonville 
seam of coal and eighteen to twenty feet above the limestone. The 
Bayley's Run coal, three feet thick, is found a little above the Bessemer 
ore. At an elevation of one hundred and fourteen feet above the Nelson- 
ville coal is another reported deposit of ore, and still another one hun- 
dred and seventy-six feet above the same coal. It has already been 
stated that the Baird ore is found below the coal on the Brooks land. 
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The Bessemer ore is reported by Mr. F. Baird on the. lands of the Mon- 
day Creek Iron Company, but at the time of my visit the test pits, which 
had revealed it, were not open. The same ore is reported at Carbon 
H 11. On the coal lands of Peter Hayden, Esq., a somewhat remarkable 
deposit of ore is found in the horizon of the Bessemer or?, eighty-seven feet 
above the floor of the Nelsonville coal. The usual limestone, three feet 
thick, is seen twenty two feet below the ore, and a little lower, is a 
bituminous shale with a thin band of coal representing the horizon of 
the Norris coal. 

At several points the ore on the Bessemer level is well opened and ex- 
posed. It is generally a dark red ore, well oxydized. In one hill the ore 
ranges in thickness from one to four feet. Over it is a thin silicious 
band four inches thick, and above this from two to twent}^ feet of clay, in 
which are occasional nodules of ore — some quite large. In another hill 
a pit revealed one foot eight inches of the same red chalky ore. 

In a third hill the ore is nodular, but still red. The nodules are im- 
bedded in a fire-clay, and the clay sometimes forms a part of the nodules, 
giving them a peculiar mottled appearance. Over these nodules is a layer 
of light colored limestone, but this sometimes becomes nodular. There 
is evidently a large quantity of the red ore on the estate. Two analyses 
of the red ore have been made by Prof. Wormley with the following 
results : 

Analyses of Peter Hayden's Red Ore. 



Specific gravity 

Water combined , . . - 

Silicious matter 

Iron sesquioxide ,.- 

Alumina 

Oxide manganese... 

Lime carbonate 

Lime phosphate 

Magnesia carbonate 
Sulphur - 

Total 

Metallic iron 

Phosphoric acid 



2 558 







3.00 


170 


28 20 


24 52 


43.51 


44.29 


2.00 


1.80 


LOO 


0.75 


21.21 


21.99 


041 


2 49 


0.52 


1.36 


0.12 


0.10 


90.97 


99 00 


30.56 


31.00 


0.19 


1.14 



Another sample partially analyzed in Pittsburgh gave thirty-five p^r 
cent, of the lime and magnesia carbonates, with less silica and more iron. 

The phosphorus in one of the samples analyzed by Prof. Wormley is 
pretty large, but that in the other is quite small for an ore from our Ohio 
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Coal Measures. The peculiarity of the ore is the large percentage of 
lime carbonate disseminated through it. Thus brought into immediate 
contact with the particles of silica, the lime will serve an admirable 
purpose for flux, and the ore will scarcely require any added lime in the 
furnace. The ore is a very peculiar one, and a little special practice 
with it may be needed to show the best manner of treatment in a fur- 
nace. This ore corresponds much more nearly to the famous Minette 
ores of the oolite in the Grand Duchy of Luxemburg, of which more than 
a million of tons is annually mined, than any American ore I have seen. 
The Minette ores generally contain more alumina and also more phos- 
phorus. The average iron is thirty-three per cent. The ore often car- 
ries enough lime to serve as a flux without any foreign admixtures. The 
ore extends beyond the borders of Luxemburg, and is the basis o£ a large 
iron industry in neighboring kingdoms. More than one-third of the 
total production of pig iron in Belgium is made from these calcareo-sili- 
cious ores. Generally a ferruginous limestone is used for flux. " In the 
neighborhood of Longwyy, the predominance of silica and alumina is so 
noticable that the richness of the mixtures of ores decreases often to 
twenty- five per cent., by the addition of sterile lime, notwithstanding 
which the blast furnaces are, of all the French blast furnaces, perhaps 
those which work the most economically." (Report of M. A. Habet, 
Liege.) 

On lower Sunday Creek, in Trimble township, an ore found a little 
below the Bayley's Run coal has been reported. The ore is nodular, but 
the nodjules are often large. Further explorations may reveal its ex- 
istence in a solid layer. A sample was analyzed by Prof. Wormley. 

Analysis of Ore under Bayley's Run Coal, Trimble Township, Athens County. 

Water - 6.15 

Silica 18.44 

Iron carbonate.. ^.,*, ,. ., 31.16 

Iron sesquioxide ,..* ,,»., -. -»-♦ 26.68 

Alumina , 2.20 

Oxide manganese. ., ,...,.....•..,,..,„ - 5.30 

iLime phosphate „ - 0.21 

jLime carbonate, ,..,.„..., 5.25 

Magnesia carbonate ..,„ • .*. ..,.*. .,, 4.54 

Salphur 0.06 

Total 99.99 

Metallic iron...,. 9 , - 33.72 

Phosphoric acid., «, -«-- 0.10 
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ORES ABOVE THE HORIZON OF THE BAYLETTS RUN COAL. 

The first above the coal, and doubtless the most important, is the 
" Shawnee ore." This ore is best known from a fine development of it at 
Iron Point, a little north-east of the village of Shawnee, in Perry county. 
The elevation of the ore seam above the Nelsonville coal is probably 
not far from one hundred feet. This is about the average of many 
instrumental measurements, which, as reported, range from ninety-one 
to one hundred and ten feet. There are variations in the bedding of the 
ore, and no two measurements are exactly alike. At one exposure of the 
ore, where it was worked in open quarry, I took the following section : 

FT. IN. 

Yellow clay ...^ 6 

Carbonaceous streak. 

Laminated ore - 3 3 

Coal 3 

Clay. 

A few rods distant the laminated ore was two feet four inches thick. 
The minimum thickness is reported by Mr. E. C. Pechin as fourteen 
inches, and the maximum as four feet. In places the ore is a hard blue 
carbonate, showing less lamination, and resembling the "mountain ore" 
associated with the black band over Coal Seam No. 7, in Tuscarawas 
county. The laminated ore is, where I saw it, much oxydized. In its 
laminated structure it much resembles a black band, but is not like the 
typical black band in being a bituminous shale highly charged with iron. 
There are, however, sometimes thin films of coal formed by isolated frag- 
ments of coal-forming plants buried in the ancient ferruginous mud. 
This mud was deposited in layers; hence the lamination of the ore. The 
ore is divided by vertical joints, and is readily split and removed. The 
following analyses of the Iron Point ore have been made : 



Silica , 

Alumina . . . - . 

Oxide manganese.., 
Lime carbon ate 
Magnesia carbonate 

Phosphoric acid 

Sulphur 

Water, contained.-, 
Iron sesquioxide — 

Metallic iron , 



No. 1. 
Raw Ore. 



33.44 

3.14 

0.91 

Trace. 

Trace. 

0.39 

0.14 

5.74 

56.03 



99.79 
39.21 



No. 2. 
Raw Ore. 



0.42 



35.27 



No. 3. 
Calcined Ore. 



10.60 
6.69 
4.49 
Lime 2.35 
?. 0.60 
0.58 
0.13 



74.66 

100.10 

52,26 
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No. 1 was made by Mr. E. S. Gregory, and furnished me by Mr. J. G. 
Chamberlain; No. 3 was given by Mr. A. J. Long, of Akron, to Mr. 
Peehin; No. 2 was given me by General S. Thomas, of Columbus. An 
analysis of the pig iron from the Fannie Furnace is quoted from Mr. 
Pechin, as follow 

Fannie Furnace Pig Iron. 

Iron. .. 91.45 

Silicon ...*............-.........,. .,....,- ; 3.89 , 

Carbon graphitic....- . ..^ 2.31 

" oombined .... 0.24 

Sulphur 0,03 

Phosphorus 0.59 

Manganese .--- 0.85 

Undetermined 0.64 

100.00 

There are four furnaces in operation at Shawnee, all using the Iron 
Point ores. These are : 

Height. -. Bosk. 

Ft. Ft. 

Fannie No. 1. 48 12 

Fannie No. 2 -J .1 ,.....;.,,.. 48 13} 

XX or "JDoubleX" 50 14 

Vilas J ...I.... ....... ............ 5(T 14f 

The fuel used at all of these furnaces is raw coal from the Nelsonville 
seam. The limestone is from a seam generally found about sixty feet 
above the coal. It is here reported to be from two to two and one-half feet 
thick. Until drifts are required the stone may be obtained at little ex- 
pense. All the raw materials are procured at a small cost, and pig iron 
is consequently made very cheaply. By admixture of the native ores 
with those from Lake Superior and elsewhere, iron adapted to meet dif- 
ferent wants may be made. The area over which the Shawnee ore is 
known to exist in the Iron Point field is not very great, but new explor- 
ations will doubtless enlarge it. 

South of Iron Point several shafts have been sunk for the ore on the 
lands of the Straits ville Cannel Coal Company of New York. J. H. 
Lyons, Esq , the Superintendent, has kindly furnished me with the facts 
ascertained. About forty feet above the Bayley's Run coal he found at 
every point a thin seam of coal. This is doubtless the equivalent of a 
seam found from forty to fifty feet above the Bayley's Run seam, on 
Lower Sunday Creek. In one shaft he found a blue caibonate of iron 
twenty six feet beiow this thin upper coal. Here the ore is two feet six 
inche3 thick. In the next shaft the section is very interesting and sig- 
nificant. The following is the section : 
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FT. IN. 

1. Thin coal.. - - , ,. 6 

2. I u terval uot reported ia detail 27 

3. Blue ore 1 6 

4. Sand-rock.... , 4 

5. Blue ore 1 6 

6. Shale, with nodular ore .. 5 

7. Coal, Bayley's Run seam . 4 10 

8. Under clay and shale 8 

9. Sand-Bock, etc 74 

10. Nelsonville or Great seam. 

Here the blue ores represent the Shawnee horizon. The upper ore is 
rich on the top, but grows more sandy until the sandstone is reached; 
while the lower ore begins sandy on the top and becomes Men at the 
bottom. The bottom of the ore is ninety two feet above the Nelsonville 
coal, and five feet above the Bayley's Run seam,- which is here in full 
thickness. In another shaft, beginning with the upper thin coal, we 
find other ores. 

VT. IN. 

1. Thin coal 6? 

2. Shale, with nodular ore.... 3 

3. Clay shale 1 12 

4. Ore ,. 1 

5. Interval ---,,. -.,, ^,* „„ 7 

6. Shawnee ore, blue .-.„. „,, ,,--, 3 4 

In another shaft the Shawnee or© is composed of a layer of two feet of 
blue ore, with one foot five inches of nodular ore underneath. There are 
also nodules of ore filling a space of one foot three inches about ten feet 
below the thin coal, which is here twenty-nine feet above the Shawnee ore. 
By three instrumental measurements, Mr Lyons made the interval from 
the Nelsonville coal to the Iron Point ore ninety-one, ninety-two, and 
ninety -three feet, respectively; but he found the ore varying in level ten 
feet in the space of six rods. These measurements appear to verify his 
conclusion that the blue ore from five to twelve feet above the Bayley's 
Run coal is the equivalent of the Iron Point seam, although it nowhere 
presents the laminated structure of the latter. 

Through the labors of the Moxahala Iron Company, the equivalent of 
the Iron Point ore has been found at several places in thickness varying 
froria one foot to thirteen feet. The Hone ore; first discovered by Mr. 
Lewis Wolfe, is on a hill between Moxahala and New Lexington. It is 
reported to be by measurement a little over one hundred feet above the Nel- 
sonville seam of coal. The ore rests upon a sand-rock, and no coal was 
seen below it. In this region the Bayley's Ran coal isgeneraily absent — 
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replaced by sand-rock. The Hone ore is a local deposit, or pocket, on the 
summit of a knob, and covers from one and a half to two acres. It is 
seven feet thick in the center of the deposit — in one place swelling to 
eight feet, but becoming thinner at the outcrop. It is covered with clay 
from one to ten ieet thick, but the covering has admitted the air, and the 
whole body of the ore is thoroughly oxydized. There is little appearance 
of lamination, and no traces of carbonaceous matter were detected. The 
ore was doubtless originally a carbonate deposited in the form of a mud 
remarkably free from silica and alumina. The borings, where the ore 
is seven feet thick, were intimately mixed, and constituted a sample, 
which, analyzed by Mr. E. S. Gregory, of Youngstown, showed the fol- 
lowing constituent elements : 

Water combined.. ... -- 10.61 

Iron sesquioxide - - 79.58 

Silicic acid „..-.. 1 4.22 

Alnmina 1.16 

Oxide manganese - 1,06 

Lime carbonate * 1.38 

Magnesia carbonate 0.29 

Phosphoric acid .» 1.03 

Sulphur - 0.07. 

Totals.. 99.40 

Metallic iron 55.71 

Phosphorus.* - - 0.45 

The ore is rich in iron, and is easily smelted. It is easily dug, and is 
delivered by railroad to the furnace very cheaply. There are probably 
15,000 t:>ns in this single deposit. 

Another deposit of ore which is believed to be in the horizon of the 
Iron Point ore is found on the Whitlook farm, a little north-east of Mox- 
ahala. This deposit is irregular in outline, and the extent is not well 
ascertained. The ore where first opened is laminated with occasional 
films of coal formed from isolated fragments of coal plants. On the out- 
crop the ore is oxydized and dark red in color ; but under cover it becomes 
a regular black-band, according to* Mr. Chamberlain. I have no full anal- 
ysis of this ore, but it appears to be of excellent quality, and has proved 
itself such in the Moxahala Furnace. A single determination of the 
iron in the oxydized portion of the ore, showed 44.50 per cent, of metallic 
iron. 

More recent developments of the Whitlock ore shew a ehamge from a 
black-band to the unstratified oxydized character of the Hone ©re pre- 
viously described. The ore thus changed is very fine, yielding over fifty 



SUPPLEMENTAL EEPOKT— HOCKING VALLEY. 877 

per cent, of iron in the furnace after it is calcined. Mr. Chamberlain 
also reports that in some places over the stratified or black-band portion 
of the Whitlock ore are considerable masses of nodular ore. Thus we 
have in the same horizon black-band, massive limonite, and nodular ore. 
As Mr. Chamberlain well says, the nodular ore may, in many places, 
serve to indicate the horizon, and further search may reveal the black- 
band itself. 

In the neighborhood of Bristol, in the same county, much larger areas 
of the Iron Point ore have been found. These areas, already proven, 
would make an aggregate of from one hundred and fifty to two hundred 
acres, in which the ore is believed to range from two to thirteen feet in 
thickness. The ore under impervious cover will doubtless prove to be a 
typical black-band, with more than ten per cent, of carbonaceous matter. 
Through the courtesy of Mr. Chamberlain, of the Moxahala Iron Com- 
pany, I have received the following analysis, by Mr. Gregory, of this 
newly found ore. The sample analyzed was composed of borings ob- 
tained in sinking holes to test the deposit. 

Analysis of Black Band, Moxahala Furnace, from the large deposit 
near Bristol : 

Silica - -- 20. 

Iron earbonate . - - - *„ - 43. 

Iron sesquioxide...- - IB. 

Lime and magnesia - 4. 

Alumina - , 0.72 

Sulphur 0.04 

Phosphoric acid - 0.83 

Water and organic matter.... . 8. 

96.59 
Metallic iron 33.80 

It should be stated that Mr. Chamberlain estimates the stratigraphical 
position of this ore to be from twenty to twenty- five feet above the 
Bayley's Run seam of coal, which, he says, is well developed in the neigh- 
borhood of the ore. It is believed that this will prove to be a most val- 
uable deposit of ore. 

On lower Sunday Creek large bodies of ore are found above the Bay- 
ley's Run seam of ,coal. The ores are, generally, nodular on the outcrop, 
but further exploration might bring to light; localities where they form 
regular layers. The largest deposits, so far as I have seen, are found in 
a horizon ranging from ten to twenty-five feet above the seam of coal 
referred to. The ore is, in places, very abundant, and could be advanta- 
geously mined. At no point have I seen these ores assuming the charac- 
ter of black band. The following analyses were made by Prof. Wormley 
of samples taken by myself, from different localities: 
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Analyses of Lower Sunday Cbeek Ores. 



Water -.- 

Silicious matter — 
Iron sesquioxide 

Iron carbonate 

Alumina 

Manganese ........ 

Lime phosphate — 

Lime carbonate 

Magnesia carbonate 
Sulphur 

Metallic iron... 

Phosphoric acid 



1. 


2. 


3. 


6.15 


12.50 


5.85 


18,44 


21.96 


15.97 


26.68 


59.48 


28 86 


31.16 




19.38 


2.20 


0.80 


0.90 


5.20 


1.40 


0.95 


0.21 


Trace. 


0.69 


5.25 


1.60 


22 24 


4.54 


2 72 


4,24 


0.06 


Trace. 


0.06 


99.99 


100,46 


99.14 


33.72 


41.57 


29.56 


0.10 


Trace. 


0.31 



7.90 

8*36 

36.70 

12.87 

1.60 

6.20 

0.89 

20.96 

3.63 

0.10 - 

99.21 

31.90 
0.41 



No. 1 was from section 7, Trimble township, Nob. 2 and 3 were from 
the "Dugway," in Trimble, and No. 4 from Laurel Fork, in vuv dame 
township. 

Some of the ores are excellent. No. is quite rich in iron, with only 
traces of sulphur and phosphorus. Taking the four analyses together it 
will be seen that the average phosphoric acid is only 0.21 per cent., which 
is quite low for Coal Measure ores. The average per centage of iron is 
34.19. It is to be expected that the ores under impervious cover will be 
carbonates exclusively, and, consequently, a little less rich in iron. 

There are several horizons of ore above that last given in the hills 
bordering lower Sunday Creek, from which much ore could be obtained 
were furnaces established in the vicinity to create a demand for it. In 
some places there is an ore above the thin coal of the seam first above the 
Bayley's Run seam, A sample of this ore, from the Moody land, in 
Trimble township, was analyzed by Prof. Wormley: 

Water 10.80 ' 

Silicious matter - 40.87 

Iron sesquioxide.. ....... 41.24 

Alumina 1.20 

Manganese Trace- 
Lime phosphate . -. .- , - ^.. 0.26 

Lime carbonate 2.15 

Magnesia carbonate .* - 2.87 

Sulphur Trace. 

99.99 

Metallic iron - 28,23 

Phosphoric acid 0.17 

The excessive quantity of silica forbids the usefulness of this ore. 
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Better ores are reported from higher levels in the hills, but no analyses 
of these ores have been furnished me. High in the hills bordering lower 
Sunday Creek we find the limestones often associated with the Pittsburgh 
(or Pomeroy) seam of coal. They may be depended upon to furnish a 
large quantity of useful flux to furnaces located in that region. 

The furnaces already in operation in the district covered by this report 
use, principally, the native ores. Some mix with such ores a larger or 
smaller portion of Lake Superior pre. One or two furnaces also use a 
portion of mill cinder. In former years much of the mill cinder of roll- 
ing mills was thrown away. This was especially true of the cinder from 
the heating furnaces, which was generally thought to be worthless. This 
condemnation of the heating furnace cinder came from the old world, 
and was widely accepted in Ohio. There appearing to me to be no good 
reason for such rejection, I was led, during the progress of the Survey, to 
obtain samples of the rejected cinder, together with samples of cinder 
produced in the puddling furnaces. These were analyzed by Prof. Worm- 
ley. As these analyses have never been brought together and published 
unitedly in one report I have thought best to give them here. In all 
cases I was assisted in selecting the samples by the superintendents of 
the several rolling mills, and every care was taken to secure representa- 
tive samples. 

Analyses op Mill Cinders from Ironton Rolling Mill. 



Silicic acid 

Iron protoxide ... 

Metallic iron . 

Manganese oxide 

Alumina 

Lime 

Magnesia 

Phosphoric acid .. 
Sulphur 

Totals 

Metallic iron . 

Phosphorus 



Puddling fur- 


Heating fur- 


nace cinder. 


nace cinder. 


30.00 


29 60 


65.04 


64.67 




2 35 


1.60 


Trace. 


IA'0 


2 40 


0.20 


0.44 


Trace. 


Trace. 


1.24 


0.54 


Trace. 


Trace. 


99.28 


. 100.00 


50.59 


52.65 


.54 


.23 
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Analyses of Mill Cinders from Marietta Rolling Mill. 



Silicic acid 

Iron sesqnioxide 

Metallic iron 

Alumina 

Manganese 

Lime -.-„ _ 

Magnesia 

Sulphur 

Phosphoric acid 

Totals 

Metallic iron .— , 
Phosphorus 



Puddling fur- 


Heating fur- 


nace cinder. 


nace cinder. 


21.58 


24.51 


63.38 


63.30 


7.12 


6.80 


0.30 


0.35 


Trace. 


Trace. 


2.10 


2.50 


1.50 


1.40 


0.33 


0.17 


3.20 


0.83 


99.51 


99.89 


51.42 


51.10 


1.40 


.36 



Analyses op Mill Cinsers from Columbus Rolling Mill. 



Puddling fur- 


Heating fur- 


nace cinder. 


nace cinder. 


21J0 


21.20 


67.69 


69.44 


2.80 


40 


0.50 


0.15 


6.42 


2 06 


1.&5 


1.93 


37 


90 


0.17 


0.25 


100.00 


99.33 


52.81 


54.00 


1.28 


.39 



Silicic acid 

Iron oxide , 

Alumina 

Manganese 

Lime phosphate 
" carbonate 

Magnesia ~.. . 

Sulphur 

Totals.... 

Metallic iron ... 
Phosphorus 



The foregoing" analyses, instead of confirming the common traditional 
belief that cinders from the heating furnaces are worthless, show that, 
as compared with the cinders from the puddling furnaces, they are the 
purer and better of the two. The average phosphorus in the former is 
33 per cent; while that in the latter is 1.07 per cent., or more than 
three times larger. There is also a trifle less sulphur in the heating 
cinder. There is in it a little more iron, and a little more silica. In re- 
gard to the latter element, it had generally been thought that inasmuch 
as the heating furnace has a sand bottom, the sand would be blended 
with the cinder and render it valueless. The analyses do not sustain 
such a conclusion. The average of the three analyses show only 0.98 
per cent, more silica in the cinder formed in the heating furnace. In 
one case the silica is even less than in the other. There existed an im- 



SUPPLEMENTAL REPOET— HOCKING VALLEY. 881 

pression — evidently an old world notion — that the iron in the heating 
furnace- cinder had, by its second heating, been so burned that it was 
worthless. This has proved to be a mistake, for an intelligent iron 
manufacturer of Ohio; who had learned of the foregoing investigations, 
made a large quantity of iron from the heating cinder alone, and found 
the quality to be exceptionally good, and affirmed that the knowledge 
derived from these researches had been worth thousands of dollars to 
his company. Similar testimony has been received from others. 

I have, in the foregoing pages, given all the more important facts 
known to me concerning the Hocking Valley coal- field. The feature of 
the first importance is the Nelsonville seam of coal. "While some of thi3 
coal is too sulphurous for the higher uses, the best coal of the seam is of 
superior quality, and has authenticated itself as suitable in an uncoked 
state for the blast furnace. The vast quantity of furnace coal here to 
be obtained at the very lowest cost of mining, will, I think, more and* 
more invite attention to the region as a desirable district for the manu- 
facture of iron. For that class of iron, generally included under the 
name of foundry iron, the local ores will prove serviceable. For special 
uses, the iron will be improved by a mixture with Lake Superior ore. 
None of the ores of this field, found as yet in quantity, will serve to 
make pig-iron adapted to the manufacture of Bessemer, or Siemens Mar- 
tin steel. For steel, other ores, free from phosphorus, must be brought 
from the rich iron mines of the Lake Superior region and of Missouri. 

It is doubtful whether the northern ores can be brought to any 
cheaper fuel than the Hocking Valley copI- field affords. By the rail- 
roads now built, and others building from ports on Lake Erie, to the dif- 
ferent parts of this field, it is believed that the lake ores may be brought 
so advantageously that, at a day not far distant, that iron for Bessemer 
and Siemens-Martin steel will be made from the coal of this part; of Ohio. 
Should the displacement of iron by steel continue at the same rate for 
ten years to come as in the ten years past, the demand for pig-iron con- 
taining phosphorus will be limited to foundry iron. Ohio has long been 
remarkable for its production of the first quality of the latter classof 
iron. For more than fifty years the famous "lime-stone ore" of the 
Hanging Rock iron district, smelted with charcoal, has afforded a foundry 
iron of almost unequaled excellence. Whether in that district a suit- 
able quality of mineral fuel can be cheaply obtained, so that this finest 
of Coal Measure ores may be converted into iron in coming years, re- 
maps to be seen. The future supply of foundry iron will be derived 
from fields where, other things being equal, its manufacture is the cheap- 
56 
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est. la the great future struggle these ores will be the blackband ores* 
and the usual Coal Measure llmonites, as factors in the competition. 
Fortunately Ohio is well supplied with both classes of ore, and it is be- 
lieved that mineral fuel now known to exist, or yet to be found, will 
make it pos* -ble for Ohio to supply the West with all the foundry iron 
it will need. If to this statement we add what appears to me to be 
among the certainties of the future, that to the cheap and abundant 
coal of Ohio no inconsiderable part of the rich ores for steel making will 
be brought to be smelted, the State may well be congratulated on its 
vast mineral resources, and the great industries of which they will form 
the basis. 

Drift — The Drift formation is found abundantly in all the regions 
drained by the upper waters of the Hocking River, in Perry and Fairfield 
counties. In the valleys wells have revealed the blue bowlder clay, in 
which buried wood is often found. Gravel and bowlders are everywhere 
to be seen, even on the highest lands. Most of the bowlders are granites, 
quartzites, etc , but sometimes fossiliferous limestones aie met with. Mr. 
Hyde, of Rushville, has obtained many interesting palaeozoic fossils from 
the Drift in that neighborhood. Recently, Mr. Silas Courtright has 
shown me, in the northwestern part of Fairfield* county, striated rock 
surfaces in the Waverly sandstone, where the strise are very distinct. 
The more usual direction of the striae is S. 62|-° E. 

* Since the foregoing was written, I have published a private report to the President 
of the Cleveland, Canton, Coshocton & Straitsville E. E. Co , in whieh I have authen- 
ticated very large deposits of blackband ore over Coal No. 5,- situated on the upper 
waters of Sugar Creek (south branch), in Tuscarawas and Holmes counties. This ore 
is directly on the line of the railroad from Cleveland to the Upper Sunday Creek Valley, 
and must in the future be smelted by the fine fuel from that y alley. 
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GEOLOGY OF THE HANGING ROCK DISTRICT, 



Prof. J. S. Newberry, ChkJ Geologist : 

Bear Sir : I herewith transmit a brief supplemental report on the Geology of the, 
Hanging Rock District. The report is based on an examination of the field whicjr.l 
made during the summer of 1877, the examination being undertaken under your author- 
ity as chief of the survey, but at my own instance and without compensation. 

The object which I proposed was to trace if possible some ©f the well-known strata of 
the Hocking Valley southward to the Ohio River, or, to state my object more definitely, 
it was to follow the great coal seam of the Hocking Valley, and the most important bed 
of iron ore worked there, viz., the Baird Ore, as far southward as they extend within 
the limits of the State. 

I think that I have accomplished this object in such a manner as to remove all ques- 
tion in regard to the points involved. 

In executing this specific task, I have had occasion to review to some extent the struc- 
ture ot the lowest Coal Measures of the district, but this portion of my work, I count 
incidental. In regard to it, I have to confess that I lave raided more questionstban I have 
been able to settle. There is no peculiar complication or difficulty in the field, bnt mora 
time must be spent on the strata that underlie the Zoar Limestone before a full and, 
connected account of them can be given. 

The work that I have done on this portion of the series has obliged me, in some in- 
stances, to form conclusions at vaiiance with those announced in the previous volumes 
of our report. The main points of difference are as follows : 

1. The Conglomerate of Pike and Jackson counties which holds within it workable 
coal— is the Conglomerate of the Hocking Valley which has been proved to be of Sub- 
carboniferous age. There are several divisions of this Conglomerate, but they are all 
i ncluded within two hundred feet of -vertical range and they all belong to one main 
series. 

2. The Jackson Shaft Coal belongs within the limits of this conglomerate andia 
therefore of Sub-caiboniferous age. The same thing is probably true of several other 
workable coal seams of the district. 

3. The Maxville Limestone does not constitute the base of the Coal Measures of 
Southern Ohio, but its place is from fifty to one hundred feet above the lowest coal 
seams. The Sub-carboniferous age of the limestone is not hereby questioned, but the 
same age is asserted for the lowest Coal Measures of this district. 

Upon these and kindred points, I have accumulated a large number of facts, which 
the proper limits of the present volume, already overrun, forbid me to make use of here, 
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I am the more willing to delay the publication because I hope within the coming year 
to complete the examination of this part of the series. 

In conclusion, Lwish to express my obligation to the persons named below for import- 
ant aid in accomplishing my work. I am greatly indebted to John Campbell, Esq., 
of fronton, the veteran iron-master of the Hanging Kock region, who has a very wide and 
thorough knowledge of the southern portion of the field j to Hon. Elias Nigh and to 
John Peters, Esq., also of Ironton ; to Col. W. M. Bolles, of Portsmouth ; to Geo. E. 
Williams, manager of Scioto Furnace ; to W. H. Sloan, manager of Monroe Furnace ; 
to J. A. Turley, manager of Washington Furnace; to Hon. Jos. Stafford, late mana- 
ger of Gallia Furnace ; to Capt. Lewis Davis, of Jackson C. II. ; to Hon. Andrew 
Roy, late State Inspector of Mines, now of Wellston; to Dr. D. V. Rannels, of 
McArthur; to John W. Jones, of Haydenville ; to Gen. Samuel Thomas, George W. 
Gill, and W. H. Jennings, of Columbus. There are two other persons whom I 
wish to mention here with particular honor, viz., Dr. L. W. Baker, of Hamden 
Junction, aud Samuel Baird, Esq., of the Hocking Valley — both of whom have 
died within the past year. Mr. Baird possessed a better knowledge of the Hanging Rock 
district, as a whole, than any other man that I have found in it, having been connected 
with furnace interests in every county between the Hocking Valley and the Ohio River. I 
am indebted to him for much valuable assistance and information, 
, Dr. Baker had studied most thoroughly and successfully the stratigraphical geology 
of his own region, and had communicated to me many of his facts and measurements. 
I have made free use of his sections, and desire here to express my great indebtedness to 
him* Jf he had lived a year or two longer, he would have embodied his observations in 
a report which would have gone far to settle the disputed or doubtful points in the 
geology of the interesting region in which he worked. 

The assistance that I have received in the prosecution of this work from several of the 
Students in the Ohio State University is important enough to be publicly recognized. 
Messrs. R. S. Towne, of Portsmouth, and Thomas Kelly, of Vinton Furnace, have done 
excellent field work in their respective counties, and I am indebted to Messrs. C. H. 
Dietrich, J. S. Humphrey, C. N, Brown, H. D. Gregory, and J. C. Atkinson, for carefully 
measured sections in various portions of the field. 

To the labors of the geologists that have preceded me in this field, and especially to 
the reports of Prof. Andrews, I owe very much— more, I am sure, that I can definitely 
acknowledge. It is not alone for the recorded facts that I am indebted, but the awakening 
Of interest, the impetus to intelligent exploration, and the diffusion of geological knowl- 
edge, that have resulted from the previous publications of the survey, have rendered all 
subsequent work much easier and more advantageous in many ways. I have made the 
freest possible use of the work of Prof. Andrews, and here express my great indebtedness to it. 

When all these acknowledgements are made, I find very little in my report that 
deserves to be called original. My labor has largely consisted in putting together, in 
proper order, facts already held by various individuals. Both the field work and the 
preparation of my notes for publication have been accomplished in the intervals of my 
college engagements, and they bear witness to the fragmentary way in which they were, 
of necessity, undertaken. Minor errors of indentification and of stratigraphical order, 
will no doubt be found in this report, but I am sure that in it the true arrangement of 
the most important geological elements of the Hanging Rock district finds clear ex- 
pression. 

Very respectfully yours, 

Edward Orton t . 

Ohio State University* August 1, 1878. 



CHAPTER LXXXIX. 

SUPPLEMENTAL REPORT ON THE GEOLOGY OF THE 
HANGING ROCK DISTRICT. 



BY EDWARD ORTON, ASSISTANT GEOLOGIST. 



A heavy sandstone covers Coal No. 6 through a considerable part 
of its outcrop in Ohio. In Lawrence county this rock is well developed, 
especially in those portions that border on the Ohio River. Near the 
village of Hanging Rock it shows itself in very bold and picturesque 
escarpments, from which the village derives its name. 

The manufacture of pig iron in Southern Ohio was begun on Brush 
Creek, in Adams county, but the supply of ore found there, derived from 
Upper Silurian limestones, proved limited and uncertain, and it was not 
long until the seat of the manufacture was transferred to the western 
border of the Coal Measures in Scioto and Lawrence counties. A very 
prosperous and important industry was soon developed here. Several of 
the earliest furnaces were located near Hanging Rock, and their iron 
was distributed from that point as a center by means of river transpor- 
tation. The products of these furnaces was thus known as far back as 
fifty years ago as the " Hanging Rock Iron." The name was naturally 
extended so as to include all the iron made from the general geological 
horizons that were worked by these earliest furnaces. These horizons 
were gradually followed back from the river through county after county, as 
far as , the Hocking Valley, the old Logan Furnace being the last one 
whose iron was counted Hanging Rock Iron. 

The belt of country thus occupied is about sixty- five miles long and 
from ten to twenty miles in breadth, its longer axis bearing about 
twenty degrees west of south. Upon it fifty furnaces have been estab- 
lished, and the best of the iron made in them has become the standard of 
comparison throughout a , large portion of the Mississippi Valley. For 
some important uses, indeed, there is good reason to believe that no 
better iron has ever been manufactured in the country. 

The ore seams that have been worked in the Hanging Rock district 
are very numerous, but one ssam enjoys such easy and undisputed 
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preeminence here that it may be taken as the proper representative of 
the whole field. This seam is known as the Limestone Ore, It gets its 
name from the fact that it is, for the most part, immediately underlain 
hy a stratum of fossiliferous limestone, which is commonly called the 
Gray Limestone through the country that it occupies. The stratum was 
named by Prof. Andrews the Ferriferous Limestone, but, for reasons to be 
hereafter given, it is termed in this report the Hanging Rock Limestone. 

Assuming this ore seam, then, to be the characteristic and determine 
ning feature of the Hanging Rock district, and counting in, as belonging 
to it, all the furnaces that are established on it, it will be found neces- 
sary to extend the limits already named, by a few mile?, so as to embrace 
the new furnaces of the Hocking Valley that depend on the Baird Ore 
for their chief supply, the Baird ore being the name by which the lime- 
stone ore is known in its northern developments. The south line of 
Perry county thus becomes the northern boundary of the Hanging Rock 
district. The western margin of the Coal Measures constitutes its limit 
in that direction, while, upon the east, an equally irregular boundary is 
formed in the sinuous line that marks the descent of the limestone ore 
below drainage. Its southern limit is the Ohio River, for, though all the 
elements of our geological scale can be followed unchanged into Kentucky, 
we have no immediate interest in them there. 

The present report will be confined to the discussion of one general 

• topic, viz., the ttratigrdphical order of the rocks (hat occupy this belt. Nor will 

• the whole series be considered here. Only that portion of it that begins 
with the Zoar Limestone and ends with the Cambridge Limestone, will 
be particularly treated, but two additional limestones, viz., the Maxville 
and the Ames, will be employed in the classification. Incidentally, 
the order of other parts of the series will be briefly discussed, and also 
the economical values % of many of the more important deposits, but the 
limits .of available space make this restriction necessary. 

1. This district embraces the Lower Coal Measures and part of the 
Barren Measures of the generally received classification, ia all amounting 
to about seven hundred feet, the Ames Limestone of Prof. Andrews being 
taken a3 the upper limit. 

No two sections along this extended belt of country will prove exactly 
identical. Strata change from mile to mile, and even from farm to farm, 
Bomteimes iii composition and sometimes in quality. Some are quite local 
in character, disappearing abruptly ; others are more persistent, and can 
be traced over wide areas. A few hold their relative positions throughout 
the field, but even these are subject to very important modifications. 
The lime or ore of any one section may be replaced by flint in another. 
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Shales or sandstones take the place of coal, and the steadiest seam is con- 
stantly undergoing changes of quality, from ^ood to bad, or to better, 
while the volume may expand and contract with rapid alternations. 

The elements that are generally counted available for identification in 
separate sections are sandstone ledges, beds of coal, and fire-clay, seams of 
ore and strata of limestone. 

The first named of these formations is the one that comes first into use. 
A sandstone twenty or thirty feet thick makes a conspicuous feature in 
every section. It can often be traced with the eye in unbroken outcrop 
for mile after mile. Though most commonly and confidently appealed 
to, a sand-rock needs to be used with great caution in establishing the 
identity of distinct sections. Ledges occupying different horizons fre- 
quently resemble each other so closely that the sharpest inspection can* 
not distinguish them. In mineral composition, indeed, there may be 
no difference whatever. Wherever the continuity of a sand-rock is lost, 
as in passing from One valley to another, it is an uncertain guide. 

Coal seams are universally recognized as having great powers 6f serv- 
ice in this way. Generally, more reliance is placed on them than on 
any other element, in constructing the section of any portion of the Coal 
Measures. Wherever there are marked peculiarities of a seam, as con- 
trasted with others with which it may be associated, in regard to quality as 
open-burning or caking, or in partings that are found persistent, or in less 
obvious points, as in the color of the ash, the seam can be trusted to a large 
extent, but it cannot be denied that the individuality required for identi- 
fication is often wanting, and in many fields, two contiguous seams may 
agree so closely in character, structure, and volume, as to make it impos- 
sible to determine them except by their stratigraphical relations. 

The same thing is true of bed3 of fire-clay. Occasionally a seam is 
so marked in quality or volume that it can be safely followed, but the 
same hill will often hold two or more seams that repeat each other in 
almost every particular. 

Seams of ore are often very well characterized. No one can distinguish 
hand samples of the limestone ore of Lawrence county from specimens 
of the same seam in Perry and Hocking countes, where it is known as 
the Baird vein. Many other seams have locally such well marked pecul- 
iarities that wherever found they are confidently recognized. 

It is, however, to the last of the elements named above, that we owe 
most in this respect. The strata of limestone that are distributed 
through the Ohio Coal Measures, have long been recognized as, on th§ 
whole, the most available guides to' a knowledge of the stratigraphical 
order of the several separate districts and of the field as a whole. Every 
geologist who has worked in this series has been obliged to recognize 
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and follow tliem, and practical men in search of ore and coal, have long 
since learned their value; The reasons for their selection are obvious. 
Limestones are more individualized than any other strata with which 
they are associated. They differ from each other in shacture, in color, 
in the presence or absence of fossils, and to some extent in the kinds of 
fossils when any are present. They are generally slow to decay, and 
thus their outcrops are marked in all natural and artificial sections. 
When they chance to weather easily, they give rise to soils as character- 
istic and as easily recognized as the limestones themselves. 

A. LIMESTONES OF THE HANGING BOCK DISTRICT. 

There are six principal limestone horizons in the Hanging Fock Dis- 
trict. Five of them stretch through the whole field, and furnish the 
means of establishing the stratigraphical order of every portion of it. 
They are named as follows, being numbered in ascending order, 

6. Ames or Crinoidal Limestone. 

5. Cambridge or (locally) Black Limestone. 

4. Shawnee or Buff Limestone. 

3. Hanging Rock or Gray Limestone. 

2. Zoar or Blue Limestone. 

1. Maxville or (locally) White Limestone. 

The lowermost stratum or the Maxville, is very much les3 extended 
than the rest. It is shown indeed only in isolated patches, and much 
remains to be learned of its development in the district. While it can- 
not be claimed as a conspicuous or steady horizon, yet in such portions 
of the field as it occupies, it serves a very useful purpose in establishing 
the true order and system of the Coal Measures. 

These several limestone horizons are separated from each other by ap- 
proximately equal intervals, which vary, however, in different parts of 
the field, being generally increased as they are followed southward. In 
tihe Hocking Valley, the intervals are about one hundred feet. Thus 
the distance from the Maxville Limestone to the Zoar, ranges from one hun- 
dred to one hundred and thirty -five feet. No better average can be given for 
the interval between the Blue Limestone and the Gray (Hanging Rock) 
Limestones than one hundred feet. Again, the Shawnee or Buff Lime* 
stone laes*©&0 hundred, toons hundred and ten feet above the Gray. The 
Cambri4ge is about one hundred feet above the Shawnee and, finally, the 
Ames ranges between eigbty-five and one hundred and twenty feet above 
the Cambridge. In southern Vinton county, the interval between the 
Maxvillec-and the Blue Limestone is.a little less than that already given 
— viz.,, .ninety feet. From the Blue Limestone to the Gray, the distance 
ii^^beanincreased to one hundred and twenty or one hundred and forty feet> 
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while the distance from the Gray to the Buff Limestone is somewhat in> 
creased. 8 

In Jackson and Scioto counties, there i3 an interval of about one hun- 
dred feet between the representative of the Maxville and the Zoar. 

From the Zoar to the Gray Limestone, there is a still larger interval 
than in Vinton county, the dist ince now being one hundred and sixty feet. 

In Lawrence county, the lowest horizon is not reached, but the inter- 
val last named, between the Blue and Gra^ Limestones, is repeated'. 
The interval between the Gray Limestone and the Buff is also found the 
same as in Jackson county, the average distance being one hundred and 
thirty to one hundred and forty feet. Prom the Shawnee to the Cam 
bridge, the distance ranges between one hundred and ten and one hun- 
dred and twenty feet. No measure from the Cambridge to the Ames was 
found in Lawrence county, but a single one taken in Gallia county 
showed the distance there to be one hundred and forty feet. These facts 
are represented in the appended diagram — (Limestones of the H. E. 
District.) 

In the diagram are also shown the places of various other limestone 
horizons that occur in the series. There are none of them, however, 
that are equally persistent with those named above. Local patches of 
limestone are scattered through the district of which no account ean be 
taken. Found in some single section, they may never be naet with 
again, but the accessory seams to which reference is now made, have 
quite a wide distribution. One of them, particularly, the Gore Lime- 
stone of the section, is found at thirty to forty feet above the Zoar. It 
can be traced as a lime, or flint, or ore horizon, from the Hocking Val- 
ley quit8 to the Ohio River. It does not, however, make a continuous 
bed of limestone, for any large area. 

At twenty-five feet below the Shawnee or Buff Limestone a lower Buff 
Limestone is often met. It is named in the section, the Norris Limestone* 
In Southern Ohio, if correctly identified, it becomes an important ore hor- 
izon. Atastilllower level, the Snow Fork Limestone is found in the north- 
ern part of the district. It is better developed on the stream from which it 
takes, its name than elsewhere. It, also, is a Bufl Limestone. A local 
limestone of considerable extent is found in northern Gallia county, about 
midway between the Shawnee and the Cambridge Limestones. It is blue 
and fossiliferous, and has sometimes been mistaken for the Cambridge. 
It is found at the exact horizon of an important iron ore of that vicinity, 
viz., the Banda ore, which replaces it throughout several townships. It 
is named the Flag Spring Limestone, from a well known locality in Walnut 
township, Gallia county, where it is best developed. Finally, the Ewihg 
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Limestone may be named as a very wide spread and persistent seam. It 
take3 its name fromtEwing Site, in the Sunday Creek Valley, where it is 
a ferruginous limstone^five feet in thickness, about eighty feet above the 
Cambridge and forty feet below the Ames. It holds its place throughout 
the counties southward to the Ohio River, and by its steadiness, indeed, al- 
most deserves to be counted in the first list. It weathers easily and is, go 
often hidden by the products of its own decomposition that it escapes 
general notice. 

These, then, are the principal limestones at present known in thie 
Hanging Rock District. They constitute a very orderly and symmetrical 
system. The suggestion of Croll, that the Coal Measures are the product 
of a glacial period, the coal seams themselves, and equally the lime- 
stones and ores with which they are associated, being interglacial 
growths, finds in this series its best illustration, and, perhaps, furnishes 
the best explanation of, the astronomical regularity with which these 
horizons succeed each other. 

Each of the limestones named will ba briefly described. 

1. The Mixville or White Limestone, — It is harder to characterize tte 
Maxville limestone than any other in the series. The exposures of it 
are few in number, and even these few exhibit great diversity of com- 
position. The most valuable and, on the whole, the most characteristic 
part of the stratum as seen at Maxville, Perry county, at Winona 
Furnace, and at Logan, Hocking county, consists of a light drab- 
colored limestone, very fine grained and homogeneous, generally poor 
in fossils, breaking with a con^hoidal fr.acture and looking very like 
lithographic stone. Other portions of the stratum are blueish in color, 
and others still are colored green by silicate of iron. There is often 
a notable quantity of this substance in the clays that are found be- 
tween the layers of the limestone. A light blue stone that is found 
at the Winona Furnace drifts, is equal in quality to the portion already 
described. It greatly resembles in appearance the famous Dayton Lime- 
stone of Upper Silurian Age. The drab or white limestone yields at 
its best over ninety per cent, of carbonate of lime, and is much esteemed 
as furnace flux. The darker beds are generally rejected by the furnaces 
as too silicious, but analysis shows that selection cannot properly be 
made on the ground of color. 

It has already been stated that this formation is unsteady and irr^^ular 
in its occurrence. The best guide in following it is the persistent and 
easily recognized horizon of the Zoar or Blue Limestone, wnnh, with its 
blojk ores, is universally known throughout the district. The place of 
the Maxville is about one hundred feet below the Blue Limestone. The 
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greatest measures found are one hundred and thirty-five feet in two in- 
stances in Hocking county. 

With the clue above named, the horizon of the Maxville Limestone 
can apparently be followed in patches of gray or drab, sometimes, blue- 
ish limestones, generally sandy in composition, from the south line of 
Vinton county, through the townships of Lick, Franklin and Hamilton, 
Of Jackson county; and through Harrisoa and townships, Scioto county, 
to the Ohio River. In other words, the Maxville Limestone constitutes 
a defiaite horizon in the Lower Coal Measures. It may be described as 
an intra-conglomerate limestone. The main body of the conglomerate, the 
Waverly conglomerate of Prof. Andrews, lies below it, but in the south- 
ern part of the district, it is also overlain in some instances by twenty 
Or thirty feet of conglomerate. 

Like all the other Coal Measure limestones, this ore is occasionally re- 
placed by flint. 

2. The Zoar Limestone. — This stratum takes its designation from the 
tillage of that name in Tuscarawas county, where it was first studied in 
its relations to the Ohio series. It is beyond question the best marked 
Stratum in the Lower Coal Measures of the S> ate, and, therefore, the 
most available guide in establishing the order of this varied series of 
deposits. It can be followed without interruption from the Pennsyl- 
vania line, through Mahoning coupty, Stark, Holmes, Tuscarawas, 
Coshocton, Muskingum, and Perry, to Hocking. From the north line 
of Hocking county, as far southward as the middle of Jaek^oa county, 
its outcrop need scarcely ba lost sight of for a mile. Though seen but 
infrequently from that point to the Ohio River, there is no uncertainty 
or obscurity as to its place in the series. Before it disappears, it has 
established connections with a group of strata that is everywhere de- 
veloped and exposed in the furnace districts beyond. The lowest of 
these block ores that constitute eo important a reliance of the western 
furnaces, rests upon the Zoar Limestone when it is present, and repre- 
sents it when it is absent. 

The color of the limestone is dark -blue, as indicated by the name that 
it usually bears. Along the line of its outcrop through the State, it is 
almost everywhere known as the Bhw Limestme, the only exception be- 
ing that it is occasionally styled the Black Limestone. In thickness it 
Occasionally rises to ten feet, but it, as often, shrinks to ten inches. The 
usual measure for it in this district is from one to three feet. It is gen- 
erally shaly in structure, at least for a part of the stratum. It does not 
lie in massive or even beds, and does not endure the weather well. For 
these reasons, it has comparatively little value as a building stone. 
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In composition,' it is often quite impure, containing a notable quantity 
of silica, alumina, and iron, which generally forbids its profitable use as 
a furnace flux. 

It is highly fossiliferous, being charged with common Coal Measure 
forms. The large stems of crinoids are specially noticeable in it. The 
solid portions of the stems have usually been replaced by calc spar, and 
their white, crystalline sections make a marked contrast to the dark and 
earthy rock in which they are imbedded. The center of the stem is 
often blue, like the mass of the rock. This peculiarity holds in every 
county of the State in which the limestone is shown, but in the counties 
eastward, it is shared with the two limestones next above it in the series. 

This limestone is very often replaced by flint. Sometimes layers of 
flint are interstratified with the limestone layers, and sometimes the 
limestone entirely disappears for miles in succession. The flint holds 
the fossils of the limestone and maintains the same relations to overly- 
ing and underlying rocks. In color it is generally black or dark-blue, 
but there are often light-colored portions distributed through the mass. 
Where the interbedding of limestone ancl flint referred to above, occurs, 
there is sometimes a notable expansion of the series, its varied member 
filling fifteen or even twenty feet. The position of the Zoar Lime- 
stone in the series has been already plainly indicated. It lies about one 
hundred feet ab rye the Maxville lynestone, its limits as measured vary- 
ing between ninety and one hundred and thirty-five feet. In the Hock-> 
ing Valley it is from one hundred and sixty five feet to two hundred feet 
above the lowest coal, and these are also common measures through Vin- 
ton and Jackson counties. 

It has been spo.ken of as a single seam; but it must be distinctly ad- 
ded that two courses, separated by an interval of fifteen feet, belong to 
the horizon to the northward and eastward. In Vinton cotinty, the inter- 
val expands to twenty-two feet. Each of these courses when present, is cap- 
ped with iron ore, and underlain with a coal seam. The ores continue after* 
the limestones fail, the lower becoming the one known as the Dresden, 
Junction City, and Union Furnace Block, in our section, and the upper be- 
ing the Main Block or Hocking Furnace ore. This duplication of the 
limestone and its associated seams has led to some confusion where it 
has not*been recogiiized. The upper layer is referred to in all measure- 
ments that follow, where the Zoar Limestone is involved, unless exception 
is expressly made. 

The Hanging Rock Limestone — The Gray or Hanging Rock Limestone is 
the next one of the main series to be met in ascending the scale. It is 
the limestone named " Ferriferous," by Prof. Andrews, in the southern 
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counties ; but inasmuch as the Zoar or Blue Limestone, which is also 
found in this district, is equally with the Gray Limestone, ferriferous, 
this designation will be replaced here by a geographical name. As this 
limestone is everywhere developed and everywhere known throughout 
the- Hanging Eock District, and is almost the sole reliance of all the 
southern furnaces for flux, it will be styled the Hanging Rock Limestone. 
It is ordinarily known as the Gray Limestone. It is the duplicate of the 
Gray Limestone of the eastern counties. This last seam, it will be re- 
membered, received from Prof. Andrews the name of Putnam Hill Lime- 
stone, from a fine exposure opposite Zanesville. As the Putnam Hill 
Limestone is followed westward, it is found to grow thin and finally dis- 
appear. It is in good force as a flint and lime horizon at New Lexington, 
Perry county— being shown in a section of five feet in the railroad cut, 
just east of the station, but it cannot be followed, without change, far 
beyond this point. It seems to become an ore horizon to the southward. 
The " Limestone Kidney" ore of the southern counties lies very near its 
proper place. A bastard limestone is found associated with this ore seam 
at McCuneville and elsewhere. But just as the Putnam Hill Lime- 
stone fails, a new one makes its appearance. In the neighborhood of 
Bristol, Perry county, a horizon of lime, flint, and ore appears from fif- 
teen to thirty feet above the Putnam Hill Limestone. Its usual distance 
is a little more than twenty feet. It, too, is a gray limestone, and it takes 
its place in a series of fifty or sixty feet of strata that repeat, in a remark- 
able way, the order of the strata found with the Putnam Hill Limestone. 
It will be remembered that the Zoar or Blue Limestone yery often occurs 
in the district in two courses, from fourteen to twenty-two feet apart. 
As this interval is sometimes wholly filled with fossilijferous, calcareous 
shales, and as the limestones indicate the same conditions of growth, 
there can be no question as to their both belonging to the same epoch ; 
and they are, therefore, distinguished as the Upper and Lower Zoar 
Limestones. It will be hereafter shown that the Cambridge Limestone 
is split in the same way, its two courses being separated by intervals 
varying from one to twenty-seven feet, and the separate courses being 
known as Upper and Lower Cambridge. There is almost equal warrant 
for counting these two gray limestones as belonging to one epoch, and 
giving them the same general name. The difference between the cases 
does not lie in the magnitude so much as in the character of the inter- 
vals. The Putnam Hill and Hanging Rock horizons are separated in 
the northern part of the field by sandstones which indicate a more com- 
plete break than is shown by the fire-clays and fossiliferous shales re- 
ferred to above. The Hanging Rock Limestone will accordingly be 
treated by itself in the following review. 
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It is generally light gray in-color and semi crystalline in structure, an<J 
is heavily charged with fossils, some of which may prove to be charac- 
teristic of the stratum. It is frequently a Crinoidal Limestone for lim* 
ited areas. In composition it is pure enough to furnish an excellent 
furnace flux, for which purpose it is largely used along the whole Hue of 
its outcrop in this district. Though comparatively irregular and uncer* 
tain in the Hocking Valley, there has yet enough of it been raised in 
connection with the Baird ore to furnish many hundred tons of flux to 
the furnaces located here. Occasional exposures of it are darker colored 
than the main body of the rock, but it seldom acquires the dark shade of 
the underlying Blue or Zoar Limestone. There are phases, however, of 
the two that are liable to t e confounded. 

Like the limestones already described, the Gray Limestone is fre* 
quently replaced by flint. The accumulations of flint along this horizon 
and that of the Putnam Hill Lin^stone, indeed, are the heaviest that 
occur in the Coal Measuies of the State. The best known of all is Flint 
Ridge of Licking county, which belongs to the last named horizon. For 
a large area here, the limestone is generally wanting, its place being 
taken by six to eight feet of fossiliferous flint. The flint is of an endur- 
ing nature, and so it happens that along the margins of the ridge great 
blocks of it, which have been undermined by the waste of ages, are left 
to cover the slopes quite widely. 

There are flint ridges in Vinton county and also in Jackson, replacing 
the Gray Limestone, that are not at all inferior in thickness to the ridge of 
Licking county, just named. Their areas, however, are much less. 

Many of these deposits were extensively worked, by the earlier races 
that occupied the country, for arrow-heads and spear-points, and in our 
own day mill-stones have been wrought from the stratum. Quite an 
important business was carried on in this manufacture fifty years ago. 
This stratum constitutes, in part, the "caJcareo-siliciousrock" of the First 
Geological Survey (First Annual Report, page 31). 

The interval between the Blue Limestone and the Gray — counting 
from the Lower Zoar, or Lower Block ore — ranges in the Hocking Valley 
from one hundred and ten feet to one hundred and twenty feet. It in- 
creases gradually to the southward, becoming one hundred and twenty- 
five feet to one hundred and fifty feet in Vinton and northern Jackson, 
and as much as one hundred and sixty or one hundred and seventy feet in 
the southernmost portions of the district. 

The Hanging Rock Limestone bears the famous limestone ore of the 
district, which is worked for th© supply of fifty furnaces. It also 
covers one of the most available coal seams of Jackson and Vinton cour> 
ties, and thus ts horizon is by far the best known of any in our western 
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Coal Measures. It can be followed without the slightest uncertainty 
from the Ohio Valley as far at least as Bristol, Perry county. 

4. Shawnee Limestone. — The Shawnee, or Buff Limestone, is the next 
of the main series to be reached in ascending the scale. Its average 
elevation above the Gray Limestone in the Hocking Valley is one hun- 
dred and ten feet, but the distance increases somewhat to the emifchward,, 
becoming one hundred and thirty or one hundred and forty feet in Law- 
rence county. This limestone is a persistent, though not very conspicu- 
ous member of the geological scale of the Hanging Bock District. It 
takes its name from Shawnee, Perry county, where it is extensively 
worked for furnace flux. It is also largely worked for the same pur- 
pose in the Monday Creek and Snow Fork valleys. Its thickness 
varies between one and three feet, but it falls below two feet much 
oftener than it rises above this measure. 

Its color is described by the name by which it is generally known, 
viz., the Buff Limestone. The best varieties of it carry ninety-three per 
cent, of caibonate of lime and only four or five per cant, of silica, but it gen- 
ally contains ten or fifteen per cent, of silicious matter and not more than 
eighty to eighty-five per cent, of carbonate of lime. The amount of iron 
and alumina often rises to ten or fifteen per cent, and a small percentage 
of manganese is a constant element. The best varieties of it are not 
surpassed in purity by any limestone in the district, but it is unsteady 
in composition. It is commonly called non-fos3iliferou3, as it lacks the 
usual coal measure forms, but fragments of crustaceans are not of rare 
occurrence in it. It never passes into flint, as the limestones previously 
described so of sen do. On the whole, it is an excellent and reliable guide 
to the geology of the district to which it belongs. The only uncertainty 
in regard to it that is likely to occur, results from a duplication of 
this portion of the series in some parts of the district. From twelve to 
twenty feet above the Shawnee Limestone, and about the same distance 
below, two other Buff Limestones are sometimes found, but they are of 
more interest as ore beds than as limestones, and will be treated on a 
subsequent page under that head. 

5. The Cambridge Limestone. — The fifth member of this orderly series 
of limestones is the stratum called the Cambridge Limestone by 
Prof. Andrews. The name is derived from the village of Cambridge, 
Guernsey county, where this limestone is said to be well developed. 

The Cambridge Limestone has long been recognized as one of the most 
persistent of our Coal Measure limestones. It stretches through every 
county ef Ohio in which its proper horizon is reached, and furnishes an 
invaluable guide in the determination of the order of the Lower and the 
Barren Coal Measures. The geologists of the first survey saw its avail- 
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ability, and made use of it to some extent, but greater stress has been 
laid upon it by Prof. Andrews and the other members of the present 
corps who have worked within its limits. In the district now under 
consideration it is especially serviceable, as it can be followed by a contin- 
uous line of outcrops from Nelsonville to the river hills above Iron ton. 
The westernmost exposures of it pass through Starr township, Hocking 
county ; through Brown, Madison, Vinton, and Wilkesville townships, 
Vinton county; through Huntington and Raccoon townships, Gallia 
county ; through Madison township, Jackson county, and through Wash- 
ington, Decatur, Elizabeth, and Upper townships, Lawrence county. It 
overhangs the Ohio River on the Monitor Furnace lands, above Ironton. 
It is found at an elevation of one hundred to one hundred and ten feet 
above the Shawnee Limestone in the Hocking Valley, and the interval 
increases slowly to the southward and eastward, being about one hundred 
and twenty feet in Lawrence county, and one hundred and fifty feet in 
Gallia county. It is seldom less than, two feet in thickness, and is frequent- 
ly found eight to ten feet thick through extensive tracts. It is highly fos- 
siliferous in most of its outcrop, and, like the fossiliferous limestones 
below it in the scale, is very frequently replaced by flint. It constitutes 
flint ridges, indeed, scarcely inferior in thickness and extent to the 
deposits of this sort along the outcrop of the Putnam Hill Limestone. 
This phase is shown very distinctly in Lawrence county, on Mt. Vernon 
Furnace lands. Dr. Hildreth, of the first survey, supposed the Cambridge 
flint, the Putnam Hill flint, and the Hanging Rock flint, to be one 
stratum, to which he gave the name of the " calcareo-silicious stratum." 
It is possible that he counted in also one or two exposures of the Zoar 
flint. He clearly recognized ,however, the differences in quality between 
the flints from these separate horizons. The buhr stone, which was 
manufactured into millstones quite extensively, thirty years ago, was 
derived from the Putnam Hill and Hanging Rock horizons, exclusively. 

The formation generally gains in volume when flint takes the place 
of lime. This statement can be made, in fact, for all of the similar 
deposits that have here been described. 

The limestone agrees in composition with the one last named, holding 
in its best phases from eighty to ninety per cent, of carbonate of lime, 
with very little magnesia. It contains, locally, a notable quantity of iron. 

It is frequently a crinoidal limestone, and is generally fossiliferous. 
It is crystalline in structure for the most part. The prevailing shade of 
color is a grayish brown, which is quite characteristic. It is the same in 
Athens, Vinton, and Lawrence counties. In the Hocking Valley, how- 
ever, the limestone is often black for considerable areas, and gets a local 
name from this fact. It is also sometimes reddish in tint, and sometimes 
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blue. It occasionally resembles certain phases of the Putnam Hill Lime- 
stone very much, but its distance from this in the scale renders any con- 
fusion from this cause unnecessary. The only limestone with which it 
is really likely to be confounded is the Ames Limestone that lies about 
one hundred feet above it. 

^6. The Ames Limestone.— -The last of the series is the stratum called 
the Ames Limestone by Prof. Andrews, from the township of this name 
in Athens county. It is a light gray, crystalline, highly fossiliferous 
limestone, often crinoidal, that is found in all of the Coal Measure coun- 
ties of the State in which it is due. In the district under consideration, 
however, it is but seldom reached. Its altitude above the Cambridge 
Limestone, in the Hocking Valley, varies in the few sections measured, 
between eighty- five and one hundred and twenty-one feet. The interval 
in two sections in Gallia county was found to be one hundred and forty 
feet. It is often called the " fossil limestone," or the "crinoiial lime- 
stone." It will answer an excellent purpose for furnace flux. In this 
district, at least, it does not pass into flint. 

The Ames Limestone forms the summit of the series to be considered 
here. 

ACCESSORY SEAMS. 

Between the Ames and the Cambridge Limestones, one of the accessory 
seams named on a preceding page is due, viz., the Ewing Limestone. It 
has not been seen where the interval between the limestones named 
above is shortest, but in the Sunday Creek Valley it is found at about 
eighty feet above the Cambridge. It does not vary ten feet from this 
interval throughout the field. It is quite heavily charged with iron, is 
non -fossiliferous, and weathers easily. It is often < found in isolated 
bowlders in^ a seam of red earth along the line of outcrop. It is con- 
cealed by the products of its own decomposition, much more than any 
other limestone of the series. 

Between the Hanging Rock and Shawnee Limestones, two seams of 
buff limestone are often found. Neither is steady in occurrence, but the 
upper one, named the Norris Limestone, marks an important horizon. 
A valuable ore seam is found at this level in the southern part of the 
district. The Norris Limestone, in the Hocking Valley, seldom reaches 
a thickness of two feet. 

The lower of these two seams, called the Snow Fork Limestone, is 
found at comparatively few points. On the Snow Fork of Monday Creek, 
Hocking county, however, it is shown in numerous outcrops, and has 
been counted available in that region for possible furnace use. It lies 
only twenty or thirty feet above the great coal seam of the valley. 

57 
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shale, sandstone, or conglomerate, in which the remains of animal or 
vegetable life are, for the most part, wanting. The presence of any one 
of these elements proves the existence of conditions favorable to life, 
but they separately mark the varying conditions of the surface upon 
which they were deposited. Coal, as has been pretty well established, 
accumulated in marshes near the sea level. Beds of fossiliferous lime- 
stone were formed upon the sea floor in warm and clear water, but no 
great depth could have been required. If the ore seams are contempor- 
aneous with the rocks in which we find them, they must owe their origin 
to conditions very similar to those under which limestones grew; but one 
theory of their origin is that they have been formed by a segregation of 
their materials from adjacent beds since the original deposit. 

When a coal seam, then, is overlain by a fossiliferous limestone, as 
happens again and again in the series under consideration, there is clear 
proof that a subsidence of the coal swamp took place, so that its former 
area came to be occupied by clear and warm sea water. When the lime- 
stone in turn is covered by a bed of iron ore, there is perhaps indicated 
an upward movement of the sea floor, by which a partial return to the 
conditions of the coal swamp was effected. The beds that intervene be- 
tween the horizons of life, and especially the great sandstone ledges that 
occupy so large a portion of every section, indicate conditions very widely 
different from those already hinted at. They show apparently a greater 
depth of water, currents of considerable force and range for the transpor 
tation of the rock material from distant sources, and, through some causes, 
a very great diminution always, and sometimes the entire absence, of the 
former life of the seas. 

These mutations that succeed each other so often in our scale, it tasks 
the imagination to follow and restore. 

In filling up the series of the district under review, the frame work 
already pointed out will, of course, be used. The iron ores of the series 
will first be located and briefly described, and afterwards the coal seams 
will be treated in like manner, 

B. IRON ORES OF THE HANGING ROCK DISTRICT. 

Seams of iron ore are found at a multitude of horizons in the Hanging 
Rock District. Some of the deposits are altogether local in their occur- 
rence. Found in a single section, they may never be met again. A 
few, however, extend through the whole field. Of the six limestones 
that constitute the main series, five are capped with iron ore, the Ames 
being the only one that is not so covered. The accessory limestones also, 
for the most part, carry ore. It is this association of ores and limestones 
*"Ht makes the identification of the former possible in widely separated 
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localities. But few of the ores have individuality enough to render 
identification safe when based on their qualities alone, but taken in con- 
nection with the othe'r elements of the section, we may make ourselves 
sure of their continuity. 

In the appended section (Iron Ores of the Hanging Rock District), the 
general order of the leading ore seams of the district is shown, and their 
relations to the limestones already named are indicated. Place is given, 
as a general thing, only to those seams that have been worked. The in- 
tervals between some of the limestones, it will be remembered, increase 
as the strata are followed southward. This fact renders the connections 
of some of the intermediate seams doubtful, but when the general and 
particular stratigraphical- order of one section is observed in another, it 
is scarcely possible to avoid the identification of corresponding elements, 
though no continuity of outcrop exists. To all of these doubtful or un- 
certain cases attention will be distinctly called. 

1. The lowest ore shown in the scale belongs to this division. A de- 
posit of ore is often found near the level of the lowest coal seam. The 
best showing of this horizon occurs in Scioto county. An ore named the 
Guinea Fowl has here been worked for two or three furnaces to a small ex- 
tent, and notably at Scioto Furnace. It is about fifteen feet above the con- 
glomerate which occurs here. It is a heavy ore, of good thickness. Its 
appearance is quite promising, and trial has, once and again, been made 
of it, but it has never been approved. It is probably highly silicious, 
and is certainly poor in iron. 

At the same horizon in Jackson county, and more particularly on Sec- 
tions 19 and 20, Washington township, and in the northern sections of 
Hamilton township, considerable ore is shown in outcrop. In Vinton 
county, also, ore is seen at this level at various points. Most of the ex- 
posures noted lie in Richland township. Like a half dozen other ore 
seams of the Lower Coal Measures, this one is frequently replaced by a 
blue limestone. 

This is an ore horizon rather than an ore seam. There is nothing to 
warrant the expectation that it will receive more attention in time to 
come than it has already received. 

2. At an elevation of about fifty feet above the Waverly conglomerate, 
a thin limestone or flint, overlain with iron ore, sometimes occurs. The ore 
has been worked to a small extent on the Westenhaver farm, Section 31, 
Falls township, Hocking county, in connection with the fire-clay that 
covers it. The flint or lime overlies a thin seam of coal, and this in turn 
covers the fossiliferous beds of sandstone and shale that are included in 
the Logan sandstone of Prof. Andrews. The lime, flint, and ore may be 
marked by a similar designation, and are accordingly marked on the sec^ 



ffiOH ORES OF THE HANGING RO OK DISTRIDT. 

Scale, 100 feet - liricTv. 



LIMESTONES 



Jhries 



600 



550 



500 



450 



400 



35tf 



300 



250 



200 



150 



100 



50 



JSwing 



Cambridge 



ORES 



HOCKING 



Wcffiee 



Shawnee 

Jforris 

EangiftgMock 

Gore 



OaJol&clges 



lr0rvPoirit> 



JTorris 



VINTON 



JAGKSON 



+ 
Bucktel 



ZoCLT 



Mapcville 



Baird oflforryCo. 
iJhmeshme -Southward* 



js-ssn. 



Bzmsestone-^d-Tie^ 



30-65ft. 



20-40/t 



SCIOTO 



LAWRENCE 



SnowFaflt 
BcctrcL 

+ 



Fint Block 
SancUULock/ 

Hough Block 
MazrbJSlocfc 



+ 

+ 

Block 



'24az7iJ3locks> 



JtfhocrilleBloclv 



-Logan? 



Conglo7rverat& 






Hiirnace 
Mock> 



Block. 

- + -- 



+ 
Blocks 



\ Guineas 
\Fowt. 



WorTceds Ores^ Tru&cateel 7gfa; cross or lr^7iajrb€s. 



Peterson 
BirrdeW. 
•4:0* -- - 



Wackfflney 



Sanddlock. 



little 
Block 



Strdbridqe &. Co.. lith Cincumati, 



SUPPLEMENTAL REPORT — HANGING ROCK DISTRICT. 901 

tion as the Logan Lime and Ore. Through Vinton and Jackson counties 
there are many showings of ore at this horizon, but none of them are 
known to be worked. 

3. The next ore found in ascending the scale is of somewhat more im- 
portance. Its place is forty or fifty feet above the Logan flint. It rests 
upon the Maxville Limestone when this is present, and gets its name 
from this association, being known in the northern part of the district 
as the Maxville Block Ore. The ore often retains its place when the 
limestone is wanting. The same thing can be observed in repeated in- 
stances in the other ores that are associated with limestones in the dis- 
trict, the ore seams being generally more persistent than the limestones. 

An exception to this statement must be made in the case of some of 
the outcrops of thit* limestone in Vinton and Jackson counties. At Reed's 
Mills, near Hamden Junction, there is quite an exposure of the Maxville 
horizon, but the ore seen at this point is thin and worthless. Of the 
numerous outcrops of the limestone in Lick and Franklin townships, 
Jackson county, none has been found to hold the ore, but it appears 
again in Hamilton township, where it has been worked to a small extent. 

In Monday Creek township, Perry county, and the adjoining township 
of Falls, in Hocking county, the Maxville Limestone is now quite ex- 
tensively worked for furnace flux. The Logan fire-clay, one of the most 
valuable clay seams of Ohio, is also obtained from the same horizon, its 
place being immediately above the ore and limestone. A considerable 
quantity of ore is raised with the fire-clay and the limestone, according- 
ly, in this vicinity. In quite a number of instances, the ore alone is 
worked, the overlying clay being below the standard quality, and the 
limestone being wanting. The Sciotoville and Webster fire-clays, of 
Scioto county, probably belong to the same horizon. 

In the vicinity of Logan, the Maxville Block Ore varies in thickness 
from an inch to a foot. It will probably average eight inches in the quarries 
that are most largely worked. It often lies in two courses, the heavier be- 
ing the lower. It is a dark-colored limonite ore, of medium weight, and 
of good composition,, yielding about forty per cent, of iron in the furnace. 

4. Passing, at sixty-five to eighty-five feet above the Maxville Lime- 
stone, an horizon of ore, fire-clay and coal — none of which are worked, 
we come at an elevation above the same limestone of eighty-five to one 
hundred and fifteen feet, to a block ore of excellent quality, and quite 
extensive distribution. A good deal of it was taken out for Union Fur- 
nace in Starr township, Hocking county, and it is accordingly named in 
the section, the Union Furnace Block or Lower Main Block. It has also 
been worked to the east and north of Logan to quite an extent. It 
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is well developed at several points in Green township, Hocking county, 
and especially on Kitchen Run. In the vicinity of Junction City, 
many thousands of tons have been raised. It is also found in Vinton 
county, but has not been noticed south of the Marietta and Cincinnati 
road. Its position is easily remembered on account of its relation to 
the Blue or Zoar Limestone, the main seam of which it underlies by 
fifteen feet, and the lower seam of which it covers when the latter is 
present. It yields forty per cent, of iron and is in every respect a valua- 
ble e^ment of our geological scale. 

5. The next ore in ascending order is one of the most widely dis- 
tributed and important of our whole series. It is the block ore which 
immediately covers the main Zoar Limestone, and is designated in the 
section as the Main Block. Situated thus in the most conspicuous horizon 
of our Lower Coal Measures, it is universally known and through con- 
siderable districts is styled the block ore, although it is never the only 
seam of this class. Under cover, it is often a close-grained, heavy blue 
carbonate, but along its outcrop, it is everywhere an easily worked and 
excellent limbnite. It agrees in general character with the ore last 
described, like it yielding forty per cent, and over, of iron in the furnace. 
It seldom exce'eds a foot in thicknes and eight inches will make a very 
satisfactory average wherever it is worked. Though ore is always shown 
at this horizon, it is by no means to be concluded that the ore is always 
valuable. There are very many areas in which it is too thin or too sili- 
cious to have any value. It shows its marine origin in some instances 
by containing fossil shells. Such a phase of it is seen at the old Hocking 
Furnace, at Haydenville. It shares this peculiarity with the seam next 
to be named. 

It is co-extensive with the limits of the limestone but it does not disap- 
pear with that formation. The limestone is lost in Scioto county, a few 
miles north of the Ohio River, but the ore retains its place with perfect 
regularity and furnishes the means of identifying the various elements 
of the scale that are associated with it. It is the lowest of three block 
ores that are extensively worked among the southern furnaces, and when 
all three are worked on the same lands, this ore is generally known as 
the "little block " or u little red block." It must, however, be confessed 
that the same terms are sometimes applied to the other ores of the 
aeries. 

6. Following the Upper, Main Block Ore at an interval of twenty-five 
to forty feet, quite a persistent seam occurs, the most common designa- 
tion of which is the Rough Block Ore. It is also called the Sand-block, 
but neither name is distinctive. It has been worked to a small extent 
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in Perry county, and also in Jackson county, but it is nowwhere very 
highly esteemed. It is easily traced and thus helps to connect the sec- 
tions of quite distant localities. 

7. From ten to twenty feet above the seam last named, another block 
ore occurs. Its place is made quite conspicuous by its association with 
the limestone and flint called Gore, in the present classification. The 
place of the ore is immediately above the limestone or flint. It is often 
wanting, but a good deal of iron is found at this horizon. The limestone 
itself is highly ferruginous. The ore is variously designated, its name 
changing with its quality. It is called Sand-block more frequently than 
anything else, but in many localities, it is counted valuable. It often 
resembles the main block ores so much as to be confounded with them. 

Near Hamden, Vinton county, it is known as the Robbins ore. It is 
there fossiliferous, containing sometimes beautifully preserved brachiopod 
shells, thus proving its marine origin. Prof. Andrews called attention 
to this interesting fact in the Report of 1870. 

There are in the Vinton county section two or three seams of block 
ore above the one now named, but it is not certain that they are persistent. 
In Scioto county, and in the western part of Lawrence, three block ores 
make a considerable contribution to the supply of the furnaces located 
there. The lower one of them is the Upper Main Block, that covers the 
Zoar or Blue Limestone. Whether the second, which is known as the 
Sand-block, agrees with the seam here described as the rough block No. 
6, has not yet been determined. It is either this or the one now under 
consideration, No. 7. If it is the rough block, then the upper ore of the 
three which is locally known as the red block or big red block holds the 
place of the Gore limestone and ore. It lies from ten to fifteen feet 
above the middle block. 

The intervals all expand somewhat as they are followed southward, 
and, unless frequent sections are taken, there is danger of confounding 
different elements of the scale. 

The red block of Scioto county becomes the main block of the Ohio 
Valley. Its position is determined by its relation to the limestone ore 
which is everywhere known and worked. It is about one hundred feet 
below this horizon. 

On its western outcrops, where it lies high in the hills and under light 
cover, it is often weathered into an excellent ore— -quite as good as the 
ores of the same class just enumerated, but at many points, and notably 
in the neighborhood of Ironton, it is a very close-grained, dark blue 
carbonate, which has thus far proved intractable, having been tried only 
in charcoal, furnaces, It is found here in fine volume, measuring two 
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and a half feet in many seetions. There is more iron at this horizon by 
far than at any other in the region, and it cannot be doubted that the 
resources of science are adequate to the utilization of such a seam, even 
though unfriendly elements are present in it. Such ores are made ser- 
viceable elsewhere by exposure to the weather for one or two years after 
they have been sharply roasted. 

At McCuneville, Perry county, the limestone beneath the ore is found 
to be ferruginous enough to warrant it also to be ranked as ore. Portions 
of it contain over twenty per cent, of metallic iron. 

8. At about thirty feet above the Gore Limestone and the Sand-block 
another ore horizon occurs in the Hocking Valley. The ore that is found 
here represents or replaces the Putnam Hill Limestone, or Gray Lime- 
stone of the eastern counties, in part, and possibly includes also a kidney 
seam that is found ten feet below the limestone at New Lexington. To 
this horizon belongs a ferruginous limestone found at the Moss and Mar- 
shall Furnace, and the heavy blue carbonate that is well shown at Hay- 
denville. 

The Dunkel ore of Vinton county appears to find its place just here, 
the intervals, however, varying a little from those given or implied 
above. The last named seam is, perhaps, the most important of Vinton 
county, the limestone or Baird ore alone being excepted. It ranges from 
one and a half to two feet in thickness, and rnlds a large scope of country 
to the north-east of McArthur. Many hundred tons of it have been 
worked in Vinton Furnace, where it came to be highly esteemed. It 
would seem to be a safe reliance for a furnace so located as to reach its 
area easily. Its place is about fifty feet below the limestone ore. 

9. The next regular deposit to be found in ascending the scale is the 
seam known as the "Limestone Kidney Ore' 7 in Vinton and Jackson 
counties. Its place in Vinton is about fifteen feet below the Gray or 
Hanging Rock Limestone which bears the limestone ore. The seam 
known by this name in Jackson is twice as far from the limestone, but 
it has the same character with the northern ore, and the workings of the 
seam are almost extensive enough to establish the connection suggested. 
The ore is of excellent quality, being esteemed by the furnaces as highly 
as the limestone ore, in connection with which it is generally worked. 

In Perry and Hocking counties, ore is found at the same place in the 
- series, but has not been largely worked. At McCuneville this seam is 
found in connection with a " bastard limestone." A heavy deposit of 
gray ore, identical in general character with the Baird ore, is found ten 
feet below the last named seam on the land of W. B. Brooks, Esq., at 
Nelsonville. It agrees in position approximately with the kidney vein. 
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10. The ore next to be named is, beyond all question, the most valu- 
able of the Ohio series. It lies at the very center of what has been our 
largest and most successful iron manufacture hitherto. It is the chief 
element in the geological scale of a large section, all limestones, coals, 
and other ores being located as so much above or below this horizon. It 
is known in the southern counties as the limestone ore, and the use made 
of this designation suggests the importance of the seam. It is called the 
limestone ore because it generally rests directly upon a well known lime- 
stone, viz., the Gray or Hanging Rock Limestone; but there are two 
other ores, at least, that have an equal right to this name — being asso- 
ciated in the same way with limestones — yet both are ignored in common 
use, and this name is applied to the seam now under consideration, 
without uncertainty or ambiguity. The name, however, is in some ways 
a misleading one; it suggests composition rather than situation, but 
with the former it has nothing to do. Some lime enters into this seam 
as into so many others, but the proportion is not nearly as large as in 
other Ohio ores. Another designation is commonly given to this seam 
in Hocking and Perry counties. It is here known as the Baird ore. At 
Union Furnace, Hocking county, it is styled the red ore. The identity of 
these several ores has been fully established, and will be demonstrated^ 
in a subsequent part of this report. 

Like the ores of the Coal Measures, the limestone ore is a carbonate or 
siderite under heavy cover and a hydrated sesquioxide or limonite on its 
outcrop. The varieties are known as gray or blue limestone ore and red 
limestone ore, respectively. 

The gray variety is one of the best marked ores in Ohio, and is uniform 
in character through all the district which we are considering. Samples 
from Lawrence, Gallia, Scioto, Jackson, Vinton, Hocking, and Perry 
counties cannot be distinguished from each other. Metallurgical suites 
from the Hanging Rock Furnaces were collected during the progress of 
the survey, and specimens of the gray ore came in the sets of the follow- 
ing furnaces, viz. : 

Hecla^.-.. *.. Lawrence county. 

Monitor .. o _.„..i ..... " " 

Vesuvius „ „ " " 

iEtna.-„.„ " " 

Lawrence- „ li " 

Center... „ " " 

Mt. Vernon " " 

Buckhorn " " 

Olive..... " " 

Howard ....... ...^. „.„ Scioto county. 
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Gallia Gallia county. 

Star «, Jackson county. 

Vinton Vinton county. 

Union „ .., . ....Hocking county. 

It is also known to be worked at all of the 'eastern furnaces of Jackson 
county. There is no characteristic by which the most experienced iron 
master of the district can distinguish a specimen from the Hecla Fur- 
nace from one taken from Nelson ville or Gore. 

The gray ore consists of oolitic grains of carbonate of iron, which are 
each invested with a whitish covering. of fire-clay and finely divided 
silica. It contains in this state about thirty to thirty-five per cent, of 
iron. The outcrop ore rises frequently to forty-five and fifty per cent/, 
and yields in the furnace over forty per cent. 

There is scarcely a trace of sulphur in the ore, and phosphorus, exists 
in very small proportions. 

Its average thickness in Southern Ohio may be taken as ten inches, 
but north of Vinton county, the average does not exceed eight inches. 
Locally, however, it rises to several feet in thickness. From less than 
one-half acre near McArthur, on the " Speed farm " of Dr. Wolfe nine 
thousand tons of ore were taken. 

The steadiness and constancy of the seam go far toward making amends 
for the scanty volume. It is found where it is due and can be followed 
under cover with confidence and success. Several of the older furnaces 
of Lawrence county obtain a large proportion of their ore by drifting. It 
is subject to cut-outs of course, but there are as few in this seam as in 
any other geological horizon of the district — a district by the way that 
is remarkable for the steadiness of its series. 

More than sixty Ohio furnaces make this ore their chief supply, and 
the iron* yielded by it is the standard of quality throughout the Ohio 
Valley. 

11. At an interval varying from thirty feet in the northern counties 
to fifty feet in the southern counties, another very steady seam of ore 
occurs, In the Kentucky furnace district it is known as the u Black 
Kidney " and is there highly esteemed. It has no generally received 
name to the northward, but it will be recognized by all familiar with the 
geology of this district from its relation to Coal No. VI, with which it is 
closely associated, underlying it at an interval of two to ten feet. It is 
a very compact and close-grained, blue carbonate, lying in large blocks 
and kidneys, in the clays that support the coal. It is also characterized 
from the Hocking Valley to the Ohio River by holding beautifully pre- 
served coal plants. Leaflets of ferns, bits of bark, and branches are 



SUPPLEMENTAL REPOUT — HANGING ROCK DISTRICT. 907 

found throughout its substance, often in an exquisite state of preserva- 
tion. Insect remains are to be expected here. The ore was first recognized 
with all of these peculiarities by the geologists of the First Survey. The 
locality at which they found it is one of the best known to-day, viz,., the 
Whitmore farm on Snow Fork, a mile east of Bessemer. It is designated 
in the section as the Snow Fork ore. 

It was mined to a small extent in the earlier iron making of Ohio on 
land now owned by Charles Bobbins, opposite Nelsonville, and was 
worked in the old Mary Ann Furnace of Licking county. But the ore 
although sufficiently rich in iron is of a character that the charcoal 
furnaces avoid and has, therefore, been almost entirely neglected in 
Ohio. 

The seam can be followed without interruption from the Hocking Val- 
ley to the Ohio River and beyond. Its average thickness can not be less 
than that of the limestone ore, but it is spread through more space and is 
much less reliable. 

The so-called Phosphorus ore of Hamden Furnace lies very near this 
horizon — if' it does not actually represent it. It is found in a heavy seam 
two to four feet in thickness, and the ore is promising in appearance—- 
but no efforts to make marketable iron out of it have proved successful. 
Analysis shows as much as seven to eight per cent, of phosphate in 
some parts of the seam. 

12. In reaching the next ore seam we pass one of the most marked 
geological horizons of this part of Ohio, viz., that of Coal No. VI — the 
Nelsonville coal, of the Hocking Valley; the Carbondale or Mineral 
City coal, of the Marietta and Cincinnati Railroad; the Webster or 
Lower Waterloo, of Gallia county; the Sheridan coal, of Lawrence 
county, and the Ashland or Coalton coal, of Kentucky. The identity of 
all these coals is now fully established, as will be shown on a subsequent 
page of this report. 

Forty feet above Coal No. 6, in the Hocking Valley, a buff limestone is 
very frequently found which sometimes bears an iron ore — is sometimes 
indeed represented and replaced by an iron ore. The ore occurs either 
in massive nodules, or in a layer fifteen to eighteen inches thick. 
Analysis indicates an ore of good quality, but it has not yet been subjected 
to the test of the furnace in this part of the field. In Southern Ohio, and 
more particularly in Kentucky, there is a widely distributed ore at about 
forty feet elevation above the Sheridan coal, which is known as the Yellow 
Kidney. It is an excellent ore, and is welcomed by every furnace man- 
ager. 

Identity of sections in such widely removed localities as Nelsonville 
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and Iron ton would b8 proof of difference of age rather than of equivalence, 
in most partsfof the Coal Measures, but there is such unusual steadiness 
in this district that there is reason for believing these horizons to be the 
same. , The question can be settled by a little more work in Vinton and 
Jackson county. 

No limestone is found at this horizon south of Jackson county. It will 
be remembered that the limestone where it does occur is called the 
Norris limestone from its contiguity to the coal of that name. The ore 
seam for the same reason is termed the Norris ore and is so represented 
in the section. 

13. An ascent of twenty-five to thirty feet above the Norris limestone 
and ore — or of sixty-five to seventy feet above the Great Vein Coal (No. 
VI) brings us to another buff limestone and an accompanying ore, the 
latter of which has been worked to some extent in Perry county. The 
limestone is largely used for flux in the new furnaces at Shawnee and 
has, therefore, been named in this report the Shawnee Limestone. The ore 
would naturally be called from its association the Shawnee ore but con- 
fusion would be sure to result from such a designation, the ore seam 
which is the sole reliance of the Shawnee furnaces belonging to a distinct 
horizon. 

This seam has been worked for ore at various points in the Hocking 
Valley, notably at Straitsville, within the last few months, where several 
thousand tons have been raised. Its best designation, then*, will be the 
Straitsville Ore. It is so named in the general section. 

The volume of the ore is large, and the percentage of iron in the out- 
crop is generally satisfactory, but its association with the limestone that 
bears it is somewhat different from that observed in the lower ores. It 
will be noticed that buff limestones occur again and again in the one 
hundred and fifty feet of strata that overlie Coal No. VI, while in the same 
number of faet below this coal seam, the limestones are all blue in color. 
These upper ores pass by gradations into the limestones, so that while 
the outcrop is an ore of excellent character, it may soon change under 
cover to a ferruginous limestone, containing possibly but ten or fifteen 
per cent, of iron. This is true of the Straitsville Ore throughout the 
Hanging Rock district. While the blue limestones are often ferruginous, 
there is a much better distinction between them and the ores which they 
bear, than is found in the case of the buff limestones now referred to. 
Complete substitution of the blue limestones by ore can often be noticed. 
This seam has been quite largely worked in the southern furnaces 
under a variety of names, as "Top Hill Ore" in Gallia Furnace, and also 
in Vesuvius ; as the " Burdett Ore " on the Monitor Furnace lands. It is 
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esteemed as highly as the Limestone Ore at several points, its uncer- 
tainty always excepted. It has been worked by itself to a small extent 
in Gallia Furnace, making an iron of the best quality. 

It is seldom worked where it has a thickness of less than eighteen 
inches. It is estimated to yield thirty-eight per cent, of iron in the fur- 
naces where it has been tried. This yield, it will be remembered, is from 
outcrop ore. 

14. An entirely similar association of buff limestone and ore is met, 
for the third time, at ten to fifteen feet elevation above the' last 
named bed, or at about seventy- five to eighty-five feet above Coal No. VL 

The similarity of these three deposits (Nos. 12, 18, and 14) has led 
some observers to hastily class them as one, and to explain their differ- 
ences of level by *' slips" of the strata. No such explanations, however, 
are tenable, for two at least of these three horizons stretch without a 
break through many hundreds of square miles, and the section at Nel- 
son ville, in the Hocking * Valley, is repeated at Iron ton, on the Ohio 
River, with surprising agreement. 

The ore now to be considered is better known than either of the others 
which it resembles so closely. It has had, heretofore, a very unfortunate 
designation, viz. : the Bessemer Ore, the name being derived from the site 
of the Akron Furnace Company on Monday Creek, in the Hocking Val- 
ley. It can well be substituted by the name of the enterprising head of 
the Akron Company, and the ore will be here known as the Buchtel Ore, 
It is quite probable that some of the various horizons known in Perry 
county as the Sour Apple Ore, will find a place here. This last name is 
supposed to belong to the horizon of the Straitsville Ore by the best 
right, but its uncertainty makes it safer to discard it. 

Except the Great Coal Seam, no other stratum of the Hocking Valley 
has awakened so much interest and excitement as the Buchtel Ore. Its 
outcrops in the vicinity of Akron Furnace show a wall from three to six 
feet in thickness, and it is evident that the ore may be quite lean and 
yet make a valuable contribution to the iron manufacture of the State. 
The ore contains from twenty to thirty per cent, of iron under cover, the 
average of many analyses being about twenty-four per cent. The per- 
centage of silica varies, being sometimes, though rarely, as low as eight 
per cent., but the usual figures varying between twelve and twenty njer 
cent. The average is not less than fifteen. It is to be remembered, how- 
ever, that in the lime of which the ore carries a notable percentage, a 
part of the flux is contained, and the percentage of silica can accord- 
ingly be looked on as the double one of ore and flux. 

The results obtained from Akron Furnace have been watched with 
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great interest, as widely different views have been held in regard to the 
character and availability of the seam. On the whole, it can be said that 
a considerable value has been shown to belong to the seam in this im. 
mediate locality. 

In passing southward this stratum holds as a limestone rather than an 
ore. Throughout Vinton and Jackson counties, this is generally the case, 
but in Lawrence county, ore is again found at about the same point in 
the scale that the Buchtel ore holds. The seam is there known as the 
Little Yellow Kidney. Though distinct from No. 13 in the Hocking Val- 
ley, this ore may still be counted with it. It affords another instance of 
the local duplication of lime and ore horizons, such as have been already 
named in connection with the Blue Limestone and the Gray Limestone. 

15. One other bed of ore remains to be named, viz., the remarkable 
deposit that is either immediately associated with Coal No. VI, or that 
overlies it by a few feet. When the ore is found at the horizon of the 
coal, it becomes either a blackband or a clayband, being a distinctly 
stratified deposit. When it is found above the coal, it generally takes a 
rough, ungainly form, consisting of large nodules imbedded in white and 
red clays. There is a large amount of iron at this horizon in either shape, 
but the latter condition has not yet encouraged any trials. The black- 
band form is well known to be a very valuable deposit. In Stark, Tus- 
carawas, and Guernsey counties, it is well developed, constituting there 
a basis of iron manufacture second only to that of the Limestone ore in 
the Ohio Series. It is comparatively of recent date that the stratum has 
been recognized in the district now under review. It was first opened 
at " Iron Point," a hill near Shawnee, Perry county. It here lies from 
one hundred and five to one hundred and fifteen feet above the Great 
Vein Coal, (Coal No. VI) or at one hundred and forty to one hundred and 
fifty feet above the Baird Ore, which is associated with it. North of this 
point it has been opened on the Clark farm, near Bristol, where the ex- 
traordinary thickness of thirteen feet is claimed for it. A thickness of 
three to five feet is not unusual in the localities named, and often, enough 
coal goes with the ore, both underlying and covering it, to effect its cal- 
cination. The Hone Bank and also the Whitlock Bank are found farther 
to the eastward. Both of these were discovered, as well as the Clark Bank 
last named, under the energetic and sagacious management of the Mox- 
ahala Furnace Company. Found as these deposits»all are, within easy 
reach of the Great Vein Coal, if not immediately associated with it, they 
make the foundation of a new iron manufacture in Ohio that threatens 
to revolutionize the whole business of iron making in the State. When 
all the advantages of this district come to be utilized, it will be found 
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that a certain grade of iron can be made here cheaper than anywhere 
else in the northern coal field. The iron made from the ore is very fusi- 
ble and somewhat deficient in strength, but still it is of a kind for which 
there is a large demand. 

Throughout the southern counties this horizon is always conspicuous 
as an ore or limestone horizon. It lies a little higher above Coal No. 6 
than at the northward, its average height being about one hundred and 
thirty feet. It yields an ore of large volume at Gallia Furnace, which 
has been worked to a considerable extent under the name of the Banda 
Ore. At Hecla Furnace it is known as top hill ore. In the vicinity of 
Flag Spring, Gallia county, a blue, fossiliferous limestone takes its place. 
This limestone has been sometimes confounded with the Cambridge 
Limestone, to the great confusion of the true geological order. In Vin- 
ton county and in Jackson, both ore and lime are generally found. The 
ore has been worked to a small extent on lands belonging to the Iron 
Valley Furnace. Coal has not been found in association with the ore at 
any point south of the Hocking Valley. All the trials made of the ore 
southward seem to indicate an undue percentage of phosphorus in it. 

In the accompanying chart of the iron ores of the district, the places 
of four other ores are indicated that lie still higher in the series than the 
Iron Point Ore. Wherever the Cambridge Limestone is worked, more or 
less ore is found with it, but the seam is never heavy enough to warrant 
the working of it for its own sake. 

About twenty feet above the Cambridge Limestone, in Aid township, 
Lawrence county, quite a heavy deposit of ore occurs. It was the main 
reliance of Oak Ridge Furnace for the short time that it was in blast. 

The Ewing Limestone, in Trimble township, Athens county, carries 
with it a considerable volume of ore, the quality of which is, however, 
doubtful. 

It will be seen, then, that the valuable deposits of ore in this series 
occur chiefly at three horizons, viz., that of the Zoslt or Blue Limestone, 
that of the Hanging Rock or Gray Limestone and in connection with or 

near the place of Coal No. 7. 

» 

C. COAL SEAMS ©F THE HANGING ROCK DISTRICT. 

The places and general relations of such of the leading coal seams of 
the district as fall within the limits of the section now under considera- 
tion, will next be discussed. The facts are represented to the eye in the 
accompanying engraved section, viz., Coal Seams of the Hanging Rock Dis- 
trict. 

1* The Jackson Shaft Coal, so widely and so favorably known, is cer- 
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tainly one of the lowest coal seams of Southern Ohio. It has not been 
established that the various exposures of low coal found on the western 
side of Jackson and Vinton counties, and on the eastern side of Pike, all 
belong to the same horizon, but it seems probable that they are to be so 
referred. The westernmost of these exposures are all intra-conglomerate 
coals. They rest directly, or with the interposition of a few feet of shale 
and fire-clay, upon conglomerate rock, and they are covered with heavy 
ledges of conglomerate. On sections 21, 22, 27, 28, of Jackson township, 
Jackson county, not less than forty feet of pebble rock are shown above 
the coal. On the east side of section 25, same township, on the land of 
J. Wilson Case, a seam, measuring three feet in thickness, is overlain by 
a ledge of very coarse conglomerate, the pebbles of which are cemented 
with iron ore. The overlying conglomerate is also shown in full force on 
sections 19, 22, and 31 of Jackson township, Pike county, and also in 
Union and Marion townships of the same county. 

The underlying conglomerate in all these cases is the first main seam 
that is reached in the ascending scale of the State. The Pike county 
sections furnish the means of connecting the coal seams directly with 
well-known and definitely-marked horizons of the lower rocks. The 
coal is not more than five hundred and seventy feet above the Huron 
Shale, and not more than four hundred and fifty feet above the Waverly 
Black Shale. 

2. About one hundred feet above the Shaft Coal a second seam occurs, 
which, like the one already named, is locally of great economical im- 
portance. It is known as the Petrea Coal, the Wellston Coal, and the 
Hill Coal of Jackson county. 

No discussion of these lower seams is in place here, and no correlation 
of; them with the lower coals of other sections of the State has been at- 
tempted. Numbers have not been assigned to them in the engraved 
chart of the Coal Measures, but their Sub-carboniferous age is there 
asserted in the place that is given them, viz., below the Maxville Lime- 
stone. 

The position of two other seams above the Wellston Coal, but below the 
Zoar Limestone, is also indicated in the chart, but no mention of them 
will be made here. 

3. We come now to a horizon that is everywhere conspicuous for the 
presence of the characteristic elements of the Coal Measure rocks, viz., 
fire-clay, coal, limestone, and iron ore. It is the horizon of the Blue or 
Zoar Limestone, and of the Main Block ores. The coal seams associated 
with the limestone can be traced with perfect distinctness through all of 
the marginal counties of the coal field from Pennsylvania to the Ohio 
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Ri yer. There are sometimes two in the series, though more frequently but 
one. It has the name of Coal No. Ill in Dr. Newberry's "classification.. 
As it is followed through the State, it acquires various local names de- 
rived from points where it is worked. At Flint Ridg*>, in Licking 
county, it is the best cannel coal of the State, and it is accordingly quite 
widely known in this region as the Flint Ridge Cannel. In the Hocking 
Vaihy it no where attains importance, though its presence is almost, 
always to be recognized. Near Logan it was mined some years ago for 
the manufacture of coal oil for distillation. The seam is here a cannel, 
but/f poor quality. In Vinton county it furnishes far more coal than 
in «ny other division of the Hanging Rock District. Two seams, under- 
lying or representing the two divisions of the limestone, are found Jiere: 
from fifteen to twenty-two feet apart, each of which attains a fa?r thick- 
ness, though the quality of the coal is no where such as to warrant its 
use for anything more than local supplies. It is called the Dowd seam at 
Zaleski. Jn the vicinity of Hamden Junction the seams have been 
worked to a small extent as the Ely Coal and Wilbur Coal. 

South of Vinton county the place of the seam is generally kept by & 
bed of black slate or impure coal; but it is not known to furnish any 
fuel throughout this region. When at its best the seam exhibits frequent 
changes of quality. There is always more or less cannel coal in any 
large development of it, and it is rare to find a workable thickness of the 
seam that does not contain a large proportion of worthless hne coal. 

The coal of this hoiizon, then, makes a comparatively unimportant 
addition to the supply of the Hanging Rock District. It is not known 
to be brought into the market at the present time by any line of railroad. 
All the attempts to establish a coal business upon this seam in the dis- 
trict have so far failed, the product being urtb'a to maintain itself jm , 
competition with the excellent seams that aie fjiind below it, as well as 
above it, in the geological scale. 

Coal No. Ill is often underlain by heavy and locally valuable beds of 
fire clay and potter's clay. 

4. The seam next to be named, Coal No. Ilia, is deserving" of a full 
number, certainly in Southern Ohio. It is a steadier and more important 
seam throughout this field than Coal No. III. Though it is no where 
worked for the general market, it supplies a considerable amount of fuel, 
locally. It is separated by an interval of thirty to forty feet from Coal 
No. Ill, being associated with the Gore Limestone, one of the accessory 
seams of the general section. It bears the same relation to this lime- 
stone that the seam below it does to the Zoar, each being roofed with the 
limestone. It is to be remarked that a thin coal is frequently found di* 
58 
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rectly above the limestone. This is counted in under the number given 
above, for, though differing in age, it belongs to the same vital node. 

Coal No. Ilia seldom reaches thirty inches in thickness, and seldom 
falls below twelve indies. In some neighborhoods it is known as the 
sixteen-inch seam. It is found of this thickness at McCuneville, at 
Baird's Furnace, and at Haydenville ; while in Vinton county it makes 
a showing of four feet, from the fact that it includes a bed of black slate 
in the middle of the coal. To the east of McArthur it is, on this account; 
known as the slate seam. For a short distance south of the Marietta 
Railroad, it is a chief dependence for local supply, especially in Madison 
township. It is there called, locally, the Kelly Coal. It is thin through 
th§ southern part of Vinton and the northern part of Jackson; but in 
Jifferson township, Jackson county, it again reaches a thickness of six- 
teen to twenty inches lb holds these dimensions southward through 
Scioto county. It has been wprked for neighborhood use oa Monroe Fur- 
nace, and also on Scioto Furnace lands. It seems probable that it 
makes the Hunnewell Oannel of Northern Kentucky. 

5. Coal No. II 16, the next reliable seam to be reached in ascending the 
scale, lies twenty or thirty feet above the labt named horizon. It is the 
most valuable seam thus far found above the Wellston Coal, and is vastly 
i npre extensive and steady than it. It is known to have been worked for the 
general market but itrone instance, viz., at Vinton Furnace. The com- 
nprcial seam opened there is the one now under discussion. The seam 
at that point measures five feet, partings included. The quality is fair. 
The same seam, holding the same thickness and quality, is found in the 
tunnel of the Columbus and Gallipolis road, at Eagle Furnace. On the 
general section, the Tunnel Coal is wrongly identified as No. 1IL?. For 
local supply this seam is largely depended on. It is a thirty inch seam 
in the neighborhood of Union Furnace, Hocking county, being here over- 
lain by two feet of highly bituminous shale. It holds through southern 
B[ocking and northern Vinton, attaining it3 maximum near the line of 
the Marietta Railroad, as already described. Southward it keeps its place 
. quife steadily, though it is generally less than twenty inches in thicks 
ness. There is a greater multiplicity of coal seams through the southern 
part of Vinton county than in any other part of this district. The exact 
.equivalent of Coal No. III6 in this region can not be certainly given here 
5 but it is probable that the Wortman Cxil, which lies about fifty feet below 
the Gray Limestone, is the seam sought for. If it is not, the thin seam 
ten feet below represents it. 

On the lands of Monroe Furnace, this seam has a thickness of three 
and one half feet, slate parting included. It has been worked here to 
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gome extent. The seam grows thinner to the southward, but can be 
traced in its own place to the river. Its association with the block ore 
series helps to identify it, the ores having been quite largely worked in 
Scioto county. 

6. About twenty feet above No. III6 another seam is often found in the 
same section. Near McArthur, Vinton county, it is well developed, and 
has there a very conspicuous mark in the fact of a layer of flint being 
interposed between the two bodies of the coal. From this fact it acquires 
the local name of the Flint Vein. This coal lies very near to the horizon 
of the true No. IV, which latter seam underlies in eastern Ohio the Put- 
nam Hill or Gray Limestone. ■ That limestone disappears in Hocking 
county, but its place is very near the seam of coal now under discussion. 
Accordingly the seam is marked No. IV, with a question. There is also 
uncertainty in regard to the southern extension of this coal. It i3 
marked in the chart as the Conway Coal of Lawrence^ county, and this 
determination is quite probable. 

This seam is incorrectly identified in the general section as the Tunnel 
Coal, at Eagle Furnace, on the line of the Columbus and Gallipolis road. It 
was so named on the authority of Dr. L. W. Baker, but a re-examination 
of the section at that point made b}^ Mr. Thomas Kelly, of Vinton Fur- 
nace, proves the Tunnel Coal to be the Vinton Furnace Coal, or No. III6. 

7. The next seam is the steadiest and most important of Vinton and 
Jackson counties. It is the "Limestone Coal" of this region, so named 
from the fact that it underlies at a short interval the Gray or Hanging 
Rock L'mestone, that has been already described as the chief geological 
feature of the district. This seam in the counties named is as reliable 
as the limestone and holds a thickness of about four feet through a large 
district. It affords the main dependence of all those parts of this region 
where the limestone ore is worked, It has been mined for the general mar- 
ket along the line of the Portsmouth Branch of the M. & C. R. R. to some 
extent. It is always quite high in sulphur, but it is a bright, open- 
burning coal that is fitted to supply very important demands. There is 
probably twice as much coal at this horizon as at any other that has been 
thus far named. The seam has never been found pure enough to warrant 
its use in the blast furnace, and it is too open-burning to make a good 
quality of coke. Southward from Jackson county it soon disappears, not 
being found at all in the main part of the Lawrence county field. North 
of the Marietta Railroad, it also grows unsteady. It is, however, found 
in good development on the Reasoner farm, Section 29, Brown township. 
The northernmost development noted is on the McKinney hill, near 
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Logan, Here it shows quite a heavy blossom in the road near M. Keigley's 
house. 

This seam is the exact counterpart of the true No. IV, underlying the 
southern Gray Limestone just as Coal No. IV underlies the northern Gray 
Limestone. The name assigned to it in the scale is Coal No. IVa. 

8. It is to be noted that the part of the series which we have now 
reached is, by far, the most crowded of the Lower Coal Measures. The 
barren intervals are here greatly reduced, and a rise of more than twenty 
feet is a* Idom required in order to reach a new horizon of coal or ore. 

The four last named seams belong to this crowded series, as do the four 
that follow. 

In regard to the numbers of the coals that follow, no responsibility is 
here assumed. The Upper New Lexington Coal has been pronounced by 
the geologists whohave worked in that district as No. VI of Dr. Newberry's 
classification, and the Lower New Lexington Coal has been made No. V of 
the same scheme. A connection is claimed to have been made between 
the Upper New Lexington coal and the Straitsville seam. That connec- 
tion is not called in question, but in numbering the coals that follow 
No. V, No. VI, etc., no reference is made to the eastern extensions of these 
numbers; but in speaking of No. VI the Straitsville or Nelson ville seam 
is referred to, and No. V is applied to the first general seam below it. 

With this qualification, then, it may be added that Coal No. V is the 
seam next met. Its position is about ten feet above the limestone or 
Baird ore at the northward, and about twenty to twenty five feet above 
the same horizon, south of Vinton county. In working the Baird ore 
the place of the coal is almost always shown. Another seam is frequently 
found from ten to fifteen feet above it, which is often confounded with it. 
Both are shown on Washington Furnace lands and at many points in 
Vinton county in the same hills. The lower of the two is the main seam. 
It is cilled the New Castle Coal in Lawrence county, where it yields a 
large amount of fuel, being extensively woiked in the vicinity of Iron- 
ton. It is here a coal of fair quality, but not adapted to iron manufac- 
ture. Coal No. V is not worked elsewhere in the district to any extent. 
At Nelsonville it holds a thickness of between two and three feet, and, as 
tradition says, was the first coal ever opened there. It is at present eo 
entirely overshadowed by the great coal seam above it — iSo. VI — that its 
presence is quite lost sight of. It may be added that it is a remarkably 
constant geological feature of the whole field. It is scarcely necessary to 
lose sight of it between Perry county and the Ohio River, 

9. The coal that come3 next in order is, by far, the most important of 
Ohio coals, viz., No. VI, of Newberry's classification. It is found at a 



SUPPLEMENTAL REPORT— HANGING ROCK DISTRICT. 917 

height of twenty to forty -five feet above Coal No. V. This former measure is 
observed in the northern part of the district; the latter in the southern. 
A better known horizon with which to associate it is found, however, in 
the Gray Limestone and the ore that accompanies it. Coal No. VI lies 
from thirty to fifty feet above the Baird ore in Hocking county. The 
single measure that will best represent the facts is forty-two feet. This 
measure is held almost, without wavering, through Hocking, Vinton,, 
and northern Jackson counties. The interval begins to expand in Mil- 
ton township, Jackson county, at Keystone Furnace. In Bloomfield 
township it has become fifty-five feet. In the next ten miles another 
gain of ten feet is made, and from this point on the best measure of the 
interval is sixty five feet. South of Keystone Furnace the seam is known 
as the Sheridan Coal, while to the northward any one. of a half dozen 
names can be used, to designate it. The most common designations are 
derived from the great mining centers, Nelsonville and Straitsville. 
Along the line of the Marietta and Cincinnati Railroad it is styled th@ 
Citrbondale Coal or the Mineral City Coal, 

It is not necessary at this point to go into any detailed description of 
Coal No. VI. Full accounts of its quantity and quality in the Hocking 
Yalley, have been already given in the present volume. West of the 
Hocking River, it is gradually reduced in volume. A few mines are 
opened in Starr and York townships which hold six or even seven feet 
of coal, but the common measure of three and cne-half to five feet is 
soon reached, and that is held through the townships of Brown, 
Swan, Madison and a part of Elk, in Vinton county. In all of these 
townships the coal everywhere holds its place and its quality is, in the 
main, excellent. 

It will be remembered that the seam, in the region of its greatest 
development, occurs in not less than three benches. In following it south- 
ward, the lower one of these divisions, shrinks rapidly, being found 
but six inches thick alongthe line of the Marietta road, (Carbondale and 
Mineral City Coals). In Clinton township, Vinton county, the lower 
bench is altogether lost and the upper division is also much reduced, the 
maiu thiekn(S3 of the seam (three feet) being found in the middle bench. 
A matk here comes in by which the seam can be followed without the 
slightest difficulty or uncertainty to the southward. The uppermost 
bench is separated from the middle bench by four to six inches of hard 
fire-clay. The seam holds this peculiarity until it comes to be known 
by a new name, viz., the Sheridan Coal, of Gallia county. In Jackson 
county, the upper bench is found only as s >ft coal and is not mined, the 
middle bench being all that remains of the great vein of the Hocking 
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Valley. It i3 not largely worked even for neighborhood use in Clinton 
township, nor in Vinton and Bloomfield townships, Jackpon c mnty, be- 
cause of the fact that the next seam above it, No. Via, i3 a heavier and 
better seam in this district. 

In Madison' and Jefferson townships, Jackson county, and in adjacent 
townships of Gallia county, the coal remains thin, seldom at least meas- 
ureing three feet, but its quality is almost alwaya good and is often ex- 
cellent. This is the seam worked at Washington Furnace for smelting 
purposes. It is here but twenty-six inches thick, but, its quality is 
good and it is giving satisfactory results in the furnace. It is charred 
before use. In Walnut township, Gallia county, it makes the Lower 
Waterloo coal, a seam which yields over five feet of as good coal a3 is 
mined from thi§ great horizon at any point in Ohio. 

Through the central part of Lawrence county, Coal No. VI is less con- 
spicuous than coal No. V, though its place is generally shown and the 
seam frequently becomes workabley'but in Perry township again, and in 
the region south of the Ohio River, it show3 a thickness of four to five 
feet and yields a great deal of excellent coal. As the Coalton or Ashland 
Coafj it has a high reputation, being used in iron manufacture to a con- 
siderable extent. The Perry township coal is called the Sheridan seam, 
and this name holds, as has been already stated, as far north as Jackson 
county. It may be remarked in passing that there h ljot the slightest 
uncertainty in regard to the equivalence of the Sheridan and Coalton 
Coals. No opposite sides of a river agree more perfectly than the Sheri- 
dan and Ashland sections. The sections indeed are identical. 

10. The next seam to be met, Coal No. Via, has never yet recei red th<* 
attention that it really deserves. It has been confounded generally either 
with No. VI, or with No. VI6. Its position is about half way between these 
two coals. In the Hocking Valley, the usual measure is twenty-eight to 
thirty feet above Coal No. VI. This measure is maintained with surpris- 
ing steadiness through Vinton and Jackson counties Thus, on the 
Cawthorn tract, Monday Creek, the interval is twenty-eight feet. It is 
the same on the Whitmore farm, just beyond Akron Furnace, and also on 
J. L. Gill's land, on Meeker Run, west of the Hocking River. On the 
Ogan Hill, in Eik township, Vinton county, it is thirty-three feet. At 
Eagle Furnace, it is twenty seven feet ; at Hamden Furnace, thirty feet; 
at Iron Valley, the same, and also at Buckeye Furnace, and twenty-eight 
feet at Keystone Furnace and at Hartley's Mills, Wilkesville township, 
Vinton county, where it is known as the seven feet seam. It will be re- 
membered that Coal No. VI is increasing its distance from the Gray Lime- 
tone slowly, but steadily, throughout this last named region; but the 
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interval between the two coaU hoUb unchanged from Nelstfnville to the 
southern side of Jackson county. Beyond this point, the seam has not 
been certainly identified. It is probable that it becomes the Hatcher Coal, 
which is found on the river at fifty feet above the Sheridan Seam. As 
there is another coal due at that point, viz., Coal No. VLv, the HatcherCoal 
was identified in the section under this head, but subsequent examina- 
tions render it probable that it is in reality No. Via. If this shall be 
established, a change" will be required in the naming of one or two other 
elements of the scale, but chiefly in the Yellow Kidney Ore, which has 
been doubtfully recognized as the southern extension of the Norris Lime- 
stone. A little time spent in the field can settle these questions. 

Like the great seam below it, thi3 coal is everywhere found in three 
divisions. It is cubical and lustrous, and approaches a cementing coal 
in character, being much richer in bituminous matter than No. VI. It is 
nowhere made of as much account as from Hamden Furnace southward 
for a few miles. At the furnace, it has been opened and analyzed with 
reference to its employment as an iron-making coal. This analysis will 
be found on a subsequent page. It was shown to be of fair quality, as 
as the average of No. VI in this region, perhaps, but not good enough to 
base an extensive iron manufacture upon. It was considered to be the 
Nelson ville seam when it was opened. It is named the Hamden Furnace 
coal in the general section. It i3 quite uniform in thickness, measuring 
three or three and one-half feet in almost every section where it is found. 
Both No. V and No. Via would be highly esteemed in many localities, if 
found as good as these seams are at Nelsonville and vicinity, but the 
presence of the great seam here, within thirty feet of each, robs them of 
all present recognition and interest. 

11. Coal No. V16 is identified in the section as the Norris coal. There 
may be a question in regard to this identification, but there is none 
whatever as to the fact that about fifty feet above No. VI, a very 
persistent seam occurs that sometimes has volume enough to warrant its 
being worked. Oa the Whitmore farm, already referred to, n^ar Akron 
Furnace, the three seams, Nos. VI, Via, and VI6, are shown in full develop- 
ment in the same hill. All the seams are opened here. On an adjoin- 
ing farm, known as the Lafever farm, now owned by W. W. Poston, Esq., 
this last named seam i3 well opened, and shows a thickness of more than 
five feet. The coal has very much the character of that last described, 
and makes a very desirable household fuel. Experiments have been 
made in coking it, which seem to promise some success. The seam, how- 
ever, is capricious in its development. Its mark is seldom missed, but it 
shrinks from five feet to as many inches, with very rapid alternations. 
West of the Hocking River, and to the southward, it is always thin 
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where eertigMly recognized. la Vinton county, indeed, it has not been 
clearly identifi d. There are several thin seams near its proper horizon. 
As to its identification with the Hatcher Coil, nothing need be added to 
the statements already made under the previous head. 

12. The next coal seam is one of Dr. Newberry's main numbers in 
Eastern Ohio, viz ,Coal No. VI L It is a well*devel>ped and well known 
seam in the Hooking Valley, being here styled the Bayley's Run Goal 
It lies at eighty to one hundred feet above Coal No. VI, with an average 
elevation, say, of ninety feet. It takes its name from the Sunday Creek 
region, where its distance from No. VI is a little below eighty feet. It is 
shown in good force on Meeker's Run, in York township, Athens county, 
on the land of J. L G ill, E q. It is here eighty-seven feet above the Nelson- 
ville Coal. It has a thickness of four feet, and agrees in character with the 
two seams next below it. It is held by many to be a coking coal and some 
good results have been obtained in this way, but it isdmbtful whether it is 
rich enough in bituminous matter to make the process pos dble in the ordi- 
nary ovens. This latter test is always understood in claiming it as a cok- 
ing coal. There is little doubt that the driest burning coals of our series 
can be coked by proper or possible management ; bat it seems improba- 
ble that any coal now known in the Hocking Valley will use its slack in 
the p ocess of coking, in ovens of the ordinary type. There is no ex- 
tended seam, at any rate, of which this is true. The product of single 
mines may possibly give such a result. 

AH through the southern counties, at one hundred to one hundred 
and twenty feet above Coal No. VI, a coal horizon is found, which is iden- 
tified in a general way with No. VII. It is not known to be worked except 
on the Monitor Furnace lands, opposite Ashland, Kentucky. The seam 
measures there three feet, and lies one hundred and two feet above the 
Sheridan coal. 

13. A coal seam that is nowhere very valuable, but that is as steady 
throughout a wide area as any other geological element, is next met 
with. It is named Coal No. Vila on the section. It lies about sixty or 
seventy feet above Coal No. VII. It seldom exceeds thirty inches in thick- 
ness, and is opened but infrequently. Trie coal is said to be of lair 
quality. It is a northern seam principally. At least it has not been 
iridentified south of the Hocking Valley, but this may result from a lack 
of sufficient work upon it3 proper horizon. 

14. Coal No. VII6 is, on the contrary, found only to the southward. 
Through Lawrence and Gallia counties £ thin seam of coal is often found 
associated with the Cambridge Limestone. Lying well up in the Barren 
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Measures it has been opened at many points for local use, on account of 
the scarcity of coal at this horizon. 

15. The seam next to be named is the most valuable of the Appala- 
chian coal field, viz., the Pittsburgh CaiZ, or No. VIII of Newberry's classifi- 
cation. It lies attne oase of the upper productive Coal Measure*, and 
only reaches this district in isolated outliers. Its position is about four 
hundred and forty feet above Coal No. VI, though the maxmium intervals 
measured give over five hundred feet. No discussion of the seam is in 
place at this time. 

The formal enumeration of the extended coal seams of the district has 
now been completed. The number given is large, but it is in no wise in 
excess of the facts. Several additions could be made, indeed, of seams 
that have a considerable distribute m, but none has been discussed here 
that can not be traced through more than a single county. 

It will be seen that there are many points in regard to which uncer- 
tainty prevails. Attention is 'called to them in order that the facts 
maybe noted by these who have the opportunity. It is only by connec- 
ting the several subdivisions of the fi Id, on the basis of a minute and 
individual knowledge of each one that is possible to none but actual 
residents, that the facts can be combined in the truth of nature. 

D. GENERAL SECTION. 

A general section to which reference has already been repeatedly made, 
is here introduced, showing;: the order of succession of all the elements 
thus far described. It will be seen that the absolute elevations above the 
Jackson Shaft Coal are generally put at a higher figure here than in the 
preceding, diagrams. This arises from the fact that maximum intervals 
mui-t be used in the general section in order to find the propar room for 
all the elements. No intej val between conspicuous horizons, however, is 
introduced that is not guaranteed by some actual and carefully measured 
section. 

Toe interval between the Gray Limestone and Coal No. VI is put in the 
diagram at sixty five feet. This is a true measure for a wide scope of 
country, viz , Southern Jackson, Gallia, and Lawrence counties but 
from the middle of Jackson county northward but little more than half 
of it is required. 

By an oversight in reading proof, the elevation of Bayley's Run Coal 
(No. VII) is given as five hundred aad ten feet, where it was designed to 
read five hundred and twenty feet. 

The elevation given to the Iron Point Ore is the maximum elevation 
abo^e Coil No. VI. As a rule, the ore and Coal No. VII lies nearer each 
other than the measures here given would imply. 
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E. CONNECTIONS BETWEEN THE SEVERAL PORTIONS OP THE FIELD. 

The foregoing statements as to the strati graphical order of the rocks of 
the Hanging Rock District embraces the main result already reached. 
The results have been stated as facts, and no proofs of the correctness of 
the interpretations by which they have been reached have been given, 
except incidentally. Inasmuch as a new place is here assigned to the 
two most important horizons of the district, viz , to Coal No. VI and to the 
Gray or Hanging Rock Limestone, with the ore that covers it, the 
grounds on which these changes are made will properly be demanded. 
A brief statement of the facts which establish the order here claimed, 
will, therefore, now be given. 

The Gray, or Hanging Rock Limestone, (Ferriferous of Andrews) 
which constitutes, by far, the best known stratum of the district now 
under review, was followed by Prof. Andrews as far north as Elk 
and Madison townships, Vintm county. The Nelsonville seam (Coal 
No. VI ) was traced southward by him to the same townships. No exact 
connection was established between these two important horizons, but 
the conclusion was announced that the Nelsonville coal found its place 
immediately below the Gray Limestone, constituting the Limestone Coal, 
or No IVa, of our present series, and that "an entire change in the 
deposits" began here and continued throughout the whole range of the 
Nelsonville coal, (pages 61, 72, 115,) Report of Progress, 1870) A mis- 
take in the identification of the Blue or Zoar Limestone, ^ith the 
Putnam Hill Limestone, which prevailed in the work of the district for 
the first two years of the survey, but which was corrected by Prof. 
Andrews in Vol. I. of the Final Report, increased the confusion. 

The correctnessol Prof. Andrews's view was publicly called in question 
by Andrew Roy, E^q , State Mine Inspector, in his Thiid Annual 
Report, (report for 1876, page 153 ) Mr. R >y asserts the true place of the 
Gray (Ferriferous) Limestone to be between Coals No. IV and No. V, and 
frequently directly over Coal No. V, instead of over Coal No. VI. He also 
declares this limestone to be the equivalent of the Putnam Hill Lime- 
stone. 

On page 157 he also makes* the New Castle Coal, of Lawrence county, 
Coal No. V, and the Sheridan Coal, Coal No. VI, instead of No. VII, as it 
had been previously counted. Either of these changes would go far 
toward carrying the other with it. 

The result of the examination here recorded shows that Mr. Roy was 
entirely right as to the last point and substantially right as to the first. 

For the purpose of determining the true order through this unsettled 
portion of the field, a line was selected which connected the Nelsonville 
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Coal and associated strata at Ea r ri's Furnace, Monday Creek lownship, 
Perry county, with one of the nearest unequivocal and unquestioned 
exposures of the Gray Limestone, with its overlying ore, viz , at Hope- 
Furnace Station, Brown township, Vinton county. The limestone ore has 
been worked almost continuously from this point, westward and south- 
ward. Along this line, which traverses Green and Starr townships, 
Hocking county, in the direction of the strike of the strata, sections 
were measured at short intervals. The Zoar Limestone was taken as the 
lower limit of the section and the Nelsonville coil as the upper. The 
whole series embraced in these limits was carefully measured at the point 
of beginning, its thickness there being one hundred and forty feet. It was 
then followed bodily to the southward. Measurements were taken at all 
available localities, generally with the hand level, but enough sections 
were re-measured with the engineer's level to give assurance that the 
results were entirely reliable. 

From all the sections measured, five that are strictly representative of 
the districts in which they occur, are given in the accompanying diagram. 

They are as follows : 

1. * Baird's Furnace— Monday Creek township, Perry county. 

2. *JIajdenville — Hocking county. 

3. Union Furnace— (Section 35, Starr township), Hocking county.- 

4. P. Reas'uter't) — (Section 29, Brown township), Vinton county. 

5. *IIope Furnace— (Section 19, Brown township), Vinton county. 

Those marked with a star were measured with an engineer's level. 

No extended explanation of these sections is required. The main 
question to be raised will be as io the certainty of the limits of the 
sections, but in regard to this, there is. no ground of difficulty. The 
Blue, or Zoar Limestone, which is the base, is throughout ail this region 
very persistent, and very well marked. It is found wherever it is due, 
almost without exception. Its place is rendered all the more conspicu- 
ous by the block oies and coals that are associated with it, and which 
have been worked at many points. The same certainty exists as to the 
Nelsonville coal. There is, in fact, no question as to the identity of the 
Mineral City and Nelsonville seams. The Cambridge and Shawnee Lime- 
stones stretch in unbroken beds from one field to the other, furnishing 
elements that cannot be mistaken in sections that prove identical. 
Prof. Andrews traced the coal, by way of Carbondale, to the Marietta road, 
and the outcrop is scarcely interrupted throughout the whole region. It 
can also be followed with but very little interruption by way of Five 
Mile Creek to Caibondale. 

The sectionsare practically identical. In those that are given, di fie rences 
of a few feet are recorded, but as much range is found in the sections 
of any one neighborhopd as these show throughout the extent of the line* 



924 GEOLOGY OF OHIO. 

The result is plain to be seen. The Baird Ore of Perry county is the 
Red Ore of Union Furnace and the Limestone Ore of Hope Furnace and 
southward. The Gray Limestone which is thin arid uncertain in Perry 
county increases in volume in Hocking county, and is found steady and 
well developed in Vinton county. It gains this steadiness, indeed, in 
Washington township, Hocking county, ten miles west of Nelson ville. 

The Nelsonville Coal instead of underlying the Gray Limestone, ranges 
from thirty five to forty five feet above it in Perry, Hocking, and Vinton 
counties. This interval is observed until Bioomfield township, Jackson 
county is reached, where an increase of ten feet in the interval is made, 
the coal at Keystone Furnace being fifty-five feet above the limestone 
and being here known by its southern name, viz., the Sheridan seam. 
In the next six miles a further gain of ten feet occurs, an 1 from that 
point to the Orro River, a very reliable average of sixty-five feet is 
maintained. The country between Zaleski and Keystone Furnace has 
been repeatedly traversed in this interest, and hundreds o r sections have 
been measured. No obscurity or doubt remains as to the general order. 

The usual interval between the Gray Limestone and the Sheridan Coal 
in the southern counties has been shown to be sixty-five feet. Prof. 
Andrews triced the seam northwards until the interval was reduced to 
fifty five feet. In the Report of Progress for 1870, page 179, he gives a 
section near Keystone Furnace in which he note3 the fact that a coal 
which "is doubtless the the Sheridan seam, ""is nearer thelimestone than 
usual." 

In Volume I , Geology, page 933, he quotes the section referred to above 
and adds the following sentence, viz , "If the coal given in the above 
section is the Sheridan coal, there w^s probtbly a mistake in the meas- 
urement of toe space between it and the limestone." There is no 
mistake, however, in the identification or the measurement. The coal is 
the Sheridan coal and the measure is fifty-five feet. 

On the other hand, the Mineral City ^earn (Nelsonville) has been fol- 
lowed southward from Zaleski until at Keystone Furnace it is found to be 
fifty five feet above the limestone. There is no room for doubt or question 
as to this fact, that the upper coal at Ztleski is the coal fifty five feet 
above ihe Gray Limestone at Keystone.. The whole series has be*n followed 
without a bseak from the first point to the last. The fire clay parting 
by which No. VI is characterized through all this region, makes its iden- 
tification easy and certain. A few of the intervals between the limestone 
and the c< al in this district will be given here. 

In Section twenty two and twenty-five, Elk township, the intervals 
are respectively foity two and forty feet. The coil is here know as the 
Carboudale seam. In Section twenty-five, Madison township (Vinton 
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Furnace), the interval is forty-two feet. In Section twenty-five, Clinton 
township (Eagle Furnace), it is forty five feet. In Section sixteen, Clin- 
ton township (Hamden Furnace), it is forty-six feet. In Section two, 
Milton township (Lincoln Furnace), it i3 forty-two feet. In Section 
twelve, Bloomfield township, (Keystone Furnace), it is fifty-five feet. In 
Section four, Madison township (Madison Furnace), it is fifty-one feet. 
In Section thirty, same township (Oak Hill), it is sixty-three feet, and 
in Section six, (Washington Furnace), it is sixty-six feet. At the last 
four stations the coal is known as the Sheridan seam. 

A geological connection cannot be made stronger than this. There is 
room for an argument as to the identity of the upper New Lexington Coal 
and the Nelson ville seam, though this identity is highly probable, but 
there is no room for argument as to the ,equi valence of the Sheridan and 
Nelsonville seam. It is demonstrated. 

The same line of facts, of course, holds for the limestone ore. It is cer- 
tain that the limestone ore of Jackson county is the limestone ore of 
Vinton* county, though a difference of interval of twenty-five feet occurs 
between it and the next best known horizon, viz., Coal No. VI within 
this area, but not a foot of difference between these two horizons occurs to 
the northward, where the limestone ore is known by different names as 
Baiid ore and red ore. The outcrop of the ore is continous as far as the 
nature of the ground allows, and the measures are indentical. The struc- 
ture and character of N the ore also is the same through all the dif- 
ferent exposures. 

The Gray Limestone gradually loses its volume as it is followed north- 
ward from Vinton county. It is found in full force in Section eighteen, 
Elk township, Vinton county, but northward from that point there is no 
ground high enough to hold it untiPthe north side of Swan township is 
reached In the neighborhood of Mfc. Pleasant it is struck at many 
points. The next point to the northward with elevation great enough 
, to catch the limestone is Ilesboro, in Washington township, Hocking 
county. The limestone paves the roads of Ilesboro. It is here at least 
two feet thick, with characteristic fossils and appearance, and is overlain 
with a fine showing of the limestone ore. Thousands of tons of ore have 
been liken but here and carried to the nearest furnaces. The limestone 
underlies much of the east side of Washington and the west side of Starr 
townships, but is not more than a foot thick in this district. Going 
northward from Ilesboro, no other land is high enough to hold it until 
Schultz's Hill, two miles south of Logan, Sectibn twenty-five, Falls town- 
ship, is reached. Here the ore at least is found with about the usual 
interval (one hundred and seven feet) between it and the Zoar Limestone, 
the outcrops of which are well shown around the hill. In illustration 
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of the fact that the points last named are the only ones high enough to 
reach this horizon, it may be added that these two localities, viz , Sehultz's 
Hill and Ilesboro were among those selected by the United States Coast 
Survey for signal stations in their recent operations in this part of the 
State. The fact that they overtop the country around them is th as attested. 
From* Schultz's Hill eastward and northward, the ore and lime have 
been extensively worked, the ore here being known as the Baird ore. 

The report now published is founded on sections accurately measured 
and connected as closely as possible through the several divisions of the 
field. The plan has been, after becoming acquainted with any locality 
and after measuring as many sections as possible with the hand level, 
to select gome one representative section and to re-measure this with the 
engineer's level. These representative sections have been taken in 
every county of the district. Two or three of them are introduced here 
to show the detailed structure of the regions to which they belong more 
fully than it has been thus far given. 

The first of these sections was taken on the land of John L. Gill," Esq., 
on Meeker's Run, below Nelsonville. It is a thoroughly representative 
section, embracing every valuable element but one that is due in a 
vertical range of two hundred feet at the very heart of the Lower Coal 
Measures. The single exception is the Baird ore with its accompanying 
limestone, which is not to be recognized in its proper place in the series as 
far as shown. The section is unusually complete, the openings being made 
so frequent and so extended t&at it is scarcely an exaggreation to say 
that the hill from which it was taken is faced from top to bottom. The 
intervals in almost all cases are those usually found in this part of the 
district. The Cambridge Limestone is, however, ten or fifteen feet 
nearer to Coal No. VI than in most sections. 

The intervals above the Nelsonville coal are measured from it, accord- 
ing to the custom throughout the region in which the seam is so largely 
developed. 

The lowest element of value in the section is Coal No. V. It is here 
shown with a thickness of two feet, underlain with the usual white clay 
and shales, but, as already remarked, while the horizon of the Baird ore 
and the Gray Limestone is reached, neither of them appears at this par- 
ticular poiat. 

The distance between Coals No. V and No. VI is found to be greater 
than in many sections by a few feet. The interval is filled with a soft 
sandstone ior most of the space. 

The Snow Fork ore is seen a few feet below the Nelsonville coal, the 
bed of the run being filled with the massive nodules that have been 
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gradually undermined and accumulated here. The ores shows the im- 
pressions of fern leaves and other vegetable tissues by which it is so 
widely characterized. A thickness of shale and fire-clay varying from 
two to ten feet underlies the great coal seam. 

The coal has a thickness of six feet and eleven inches. It has the 
usual partings and is, in every respect, an excellent representative of the 
great seam in its best estate. It is overlain by a few feet of shale which 
is in turn succeeded by a sandstone ledge about twenty feet in thickness. 

Coal No. Via, with a thickness of three feet is next met with, at a 
height of twenty-eight feet above the great seam. It is a coal of fair 
quality and would attract attention in many other fields. Its steadiness 
cannot be relied upon. 

The Lower Buff Limestone and its associated ore are found at an eleva- 
tion of forty three feet above Coxl No. VI. They are styled in the section 
the Moxahali lime and ore, but in the body of the report they have 
been connected in name with the coal seam above them, viz., the Norris 
Coal, and have been described as the Norri3 Lime and Ore. The latter 
name is to be preferred. There are twelve inches of limestone and six of 
ore in the openings shown. 

The very variable and inconstant seam known in this report as 
Coal VI6, is found at an elevation of forty-nine feet above the base. The 
seam is here but one foot thick. Three miles north-east, on the Lefever 
farm of W. W. Poston, Esq., the same seam has a thickness of over five 
feet. 

The Shawnee or Buff Limestone holds its usual place at sixty -five feet 
above the Nelsonville Coal. It is thirty inches thick in the section here 
shown, and twelve inches of the ore that accompanies or replaces the 
limestone is shown above it. The ore seems to have the usual character 
of the Straitsville seam. 

This is one of the few sections of this region that distinctly shows the 
Buchtel ore in its relations to the other elements of the section. Fifteen 
inches of ore of fair quality are shown ten feet above the limestone last 
named. 

Another ascent of ten feet brings us to Coal No. VII, or the Bayley's 
Run Coal. There is a fine showing of this seam, four feet in thickness, in 
the section underreview. The coal has all the best characters of this seam 
in this vicinity. Like the two coals next below it in the section, it is 
much more bituminous and melting than the great seam. Whether it will 
prove a valuable coking coal remains to be demonstrated, the experiments 
thus far made not having complied with all the necessary conditions. 

Eighteen feet above Coal No. VII a stratified ore, two feet and one inch 
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in thickness, occurs. It is named in the section the Iron Point ore, 
This identification is not beyond question, but the interval, and the 
character of the ore, and its outeiop, seem to make it probable. 

An intervaTof sixty-five feet filled with sandstoneand with reddish shales 
next succeeds, without any recognized elements of economical value, 
above which the Cambridge Limestone finds place, completing the section. 
The limestone is one hundred and seventy feet above Coal No. VI, which* 
is a smaller interval by ten or fifteen feet than is generally found. 

The section is thus seen to be very full and satisfactory. It answers, 
without change, for all of the leading elements of the scale throughout 
the western part of York township and the eastern part of Starr, and 
through Brown and Madison townships, or, in other words, to the line of 
the Marietta and Cincinnati Railroad. It is repeated with almost iden- 
tical measurements in Rich Hollow Hill, three miles south east of Zaleski 
(Section 30, Madison township), where the westernmost exposure of the 
Cambridge Limestone in that vici.nity is found. 

Two sections, taken respectively at Ironton and on the river hills of 
the Monitor Furnace lands, opposite Ashland, Kentucky, will next be 
presented, These sections faithfully represent the lower Coal Mi asures 
of this part of the Ohio Valley. An average of many sections would 
scarcely change the measurements found by the engineer's level in the 
hills which were selected for this purpose. 

The section in the right hand column was taken immediately back of 
Ironton. The block ore, which is made the base, lies sixty feet or more 
above low water. It is the highest of the three seams of block ore that 
constitute so important an element in the supply of the western furnaces 
of the district. It is w r ell shown at Kronnacher's spring house, just above 
the Lon Railroad. It is here two feet in thickness, and is rich in iron, but 
it is also highly charged with sulphur, and it has, therefore, after repeated 
trials, been rejected as worthless for the blast furnace. Its character has 
been discussed on preceding pages, and nothing need be added here. 

The heavy ledge of sandstone that covers it has been worked in the 
neighborhood for furnace hearth-stones. On the Kentucky side of the 
river, e-pecially, stone from this horizon has a very good name in con- 
nection with this use. The Belfont hearth-stone quarries belong here. 

A coal s am, locally known as the Conway coal, is found forty feet 
above the Block ore. It has here a thickness of two feet, and has been 
worked, in the small way, for neighborhood supply. It is through this 
coal, and the rocks associated with it, that the tunnel of the Hecla 
Furnace turnpike has been carried. A prostrate tree is finely shown in 



SECTIONS FROM IBONTON AND YICINITY. 

Scale 25 feet. 1 Inch 

A 



B 



180 
175 



Coal 



150 

cv 



125 



100 



50 



25 



THICKNESS 




Sandrpeh 



alNo. V ( Newcastle Coal)\ 



Sandroek 



Fire Clay * 
Limestone Ore 
Gray Limestone 

Place of Coal No. 4 




Sandroek 



Hearthston r> Quarries 



Conway Coal 
Coal No. 8 C 



Hearthstone Quarries 



~> • (T 



m 



m^ 



JBlocte Ore 



L.B FOLGER CIN. 




300 



8,50 



325 



300 



275 



Cambridge Limestone 



Coal sometimes found 
here 



Lower Cambridge 

( Sometimes Wan ting) 



15:20 ft. 




■ -;r* -' 



Coal No. 7 ( Hay ley's Man) | 



Conglomerate and 
Sandstone 



250 



Little Yellow Kidney 

or 
3£onitor Furnace Ore 

Huff Limestone( Shawnee) ^^4-4-^ 



200 



180 



Place of Matcher Coal 
(No. B) 



Yellow Kidney Ore 
(Moxahala) 



Heavy Sandroeh 



CoalNo. 0( Sheridan Coal ) 
(Ashland Seam) 










SUPPLEMENTAL REPORT — HANGING ROCK DISTRICT, 929 

the roof of the tunnel. It can be traced distinctly for more than'thirty feet. 
The seam is numbered IIIc in the section, but it will be remembered 
that the identification is not positive in the general review. 

The ledge of sandstone that lies next above is the most marked of all 
the deposits of this order in the Lower Coal Measures of the district. It 
is finely shown on Hecla* Furnace lands, and yields there furnace hearth- 
stones that are well approved. It can be followed through Lawrence and 
Jackson counties into Vinton county, holding everywhere a thickness of 
not less than twenty-five feet, and sometimes rising to forty feet. It is 
no where shown better than in Bloomfield township, Jackson county. Its 
relation to the Gray Limestone renders it very easy of identification 
throughout the field. It may very appropriately be termed the Hecla 
Sandstone. - 

We reach, now, the horizon of the Gray Limestone. It is five feet 
thick at the point where the measurement was taken, but a heavier body 
of it is found in some of the sections of the neighborhood. The place of 
the coal se'am that is sq generally found below it, Coal No. IVa, is indi- 
cated in the section, but there is not even a black line to stand for the 
seam in the actual section. As in the Hocking Valley, so in the Ohio 
Valley, the coal is wanting, while from the northern part of Lawrence 
county to the north line of Vinton county, the se&m is on the whole the 
most stable, and valuable of all the series. 

Over the limestone, one foot of ore is found, and over the ore, eight 
feet of fire-clay. The clay is of the plastic variety, and has been largely- 
employed in pottery in past years. Its white color makes it everywhere 
conspicuous in the sections of the region. 

Over it, about fifty feet of sandstone is found in two great ledges, which 
are generally separated, however, by Coal No. V, the New Castle seam. 
The upper ledge lies immediately over the coal, and the lower one ap- 
proaches the coal very closely, also. Vertical sections, in which the 
country abounds, often show the sandstone continuous, the coal being 
entirely cut out. The New Castle Coal is, in the Iron ton hills, three and 
one-half feet thick. Its quality can be judged in part by the fact already 
noted, that it has a sandstone roof. Such a cover is almost always asso- 
ciated with |i sulphurous coal. 

Above the upper ledge, the "Black Kidney" ore, as it is named in some 
of the Kentucky furnaces, is found. It lies from eight to fifteen feet be- 
low the Sheridan Coal (No. VI) and is without doubt identical with the 
Snow Fork Ore of the Hocking Valley. Like it, it frequently contains 
impressions of fejn leaves and other vegetable tissues. 

89 
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The Sheridan Coal, which completes the section, is found at an eleva- 
tion of seventy feet above the Gray Limestone. It is less steady as a 
seam than the New Castle Coal. It is, however, quite well shown in the 
section under consideration. It is opened in W. D. Kelly's orchard, where 
it has a thickness of three feet. The coal gets its southern name, viz., 
the Sheridan seam, in this vicinity. The mines of Hon. E. Nigh, which 
are located about seven miles above Ironton, have received this designa- 
tion, but no new name would have been affixed to the seam if it had been 
distinctly understood that the Sheridan Coal and the Ashland Coal were 
the same. The latter coal is widely and favorably known. No question 
in regard to these coals being one and the same seam can now oe raised. 
The sections on opposite sides of the river are identical through at least 
three hundred and fifty feet of strata. The character of a coal can not 
be inferred from the name by which it is known. Coal No. VI, the NeL- 
sonville seam, is certainly the most valuable coal of the district, but por- 
tions of it are to be found of sulphurous and otherwise inferior quality. 
It seems to contain a larger measure of sulphur in the Ohio Valley than 
at the north ward, but there are in this general region large areas in which 
it displays its greatest excellence. Tb© Walnut township Coal, of Gallia 
county (lower seam), according to all investigations thus far made, com- 
pares well with the best showing of the Hocking Valley Coal, except in 
thickness. It yields at least five feet of coal for a large area. The seam 
at Sheridan, as at Coal ton, Kentucky, shows in places a large percentage 
of sulphur, but there is a great deal of excellent coal at each of these 
localities. Experiments have been lately made in coking the coal at the 
Sheridan mines, but the result has not been learned. None of the trials 
thus far reported in coking Coal No. VI in this district has been entirely 
successful. The coal can be charred, but its slack has never yet been 
taken up. 

The characteristic features of the section just given are apparent. No- 
where else in the district is there such a development of sandstones as 
in the southern part of Lawrence county. Four great ledges, no one of 
them less than twenty feet in thickness, have been found in the one hun- 
dred and eighty feet already traversed ; and the sandstone next to be 
named, is quite as massive and conspicuous as any thus far described. 

The section now described does not terminate with the Sheridan Coal, 
but one hundred feet of strata overlie this horizon in the hill belonging 
to W. D. Kelly, Esq., and also in the adjoining land of John Campbell, 
Esq. It has been found more convenient, however, to break the section 
at this point, as just about the same number of feet remain to be de- 
scribed. 
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The section on the left hand side of the page embraces a part of the 
measurements obtained on the Monitor Furnace lands, directly opposite 
Ashland, Kentucky. Repeated mention has been made of this section 
in the preceding pages, and it will now be described with necessary de- 
tail. The whole section obtained in this hill is the most complete yet 
found in the district. A large number of the best known elements can 
be identified, and the hill rises so abruptly that most satisfactory and 
reliable measurements can be obtained. It embraces all that the two 
sections represented in the diagram contain. The block ore, which is 
the ba«e of the Ironton section, is found near the level of low water in 
the river. The several elements agree with the descriptions already given 
as far as they extend. The part that remains to be described is the in- 
terval between Coal No. VI and the Cambridge Limestone. 

In regard to the Sheridan Coal, which makes the base of the second 
section, nothing needs to be added. 

It is overlain, sometimes with the interposition of a few feet of shal -* 
and oftener without, by a heavy ledge of sand-rock. This is one of the 
well marked strata of the valley for ten or fifteen miles. It is the 
" hanging rock " that overlooks the village of this name, and so has 
come to give a designation to the entire district. 

At forty feet above the coal, a seam of ore, well known throughout the 
furnace district on both sides of the river, is found. It is designated in 
the section as the "Yellow Kidney" Ore, but no such name can be 
depended on without proper verification of the seam, for it will be 
found that the " Yellow Kidney " of one furnace is the "Red Kidney " of 
the next, and the " Black Kidney" of still another. The name most fre- 
quently applied in the immediate vicinity has been adopted here. Thi* 
is a mellow and excellent ore that is welcomed by every furnace of the 
region. The seam is about one foot thick in its development, and is 
quite persistent. A few feet of shale intervene between it and the sand- 
stone that supports it and it is also overlain by shal© and shaly sand- 
stone. 

The Hatcher Coal was not opened in the Monitor .Furnace hill, but its 
place is indicated in the section. It is found in the immediate neigh- 
borhood at an elevation of forty-five to fifty feet above the Sheridan 
seam. 

At sixty -six feet above the last named coal a Buff Limestone, two feet 
thick, is met. It is an element in almost every section of this region. 
It is overlain very often by a seam of ore. The ore is shown in the sec 
tion at seventy feet above Coal No; VI. It has been quite extensively 
worked on the furnace lands, and a good report is always given of it 
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where.it has been used. It seems to be the same seam that is known in 
this part of the district as the " Little Yellow Kidney." If not iden- 
tical with it, both belong very near together. 

The ledge of sandstone, that comes next in the section is a marked 
and characteristic element in the geology of the region. It is a Con- 
glomerate, the first well defined rock of this kind that has been found 
in the three or four hundred feet of strata that are now being reviewed. 
It contains quartz pebbles, for the most part, but occasionally coarse 
pebbles of non-fossiliferous limestone and of Coal Measure sandstones oc- 
cupy the series for several feet of thickness. This phase is well shown at 
Buzzard's Roost, on the old road leading from Ironton to Hecla Furnace* 
The limestone pebbles seem to be derived from the Buff Limestone last 
named. This Conglomerate stratum is found to be an excellent and reliable 
guide throughout the southern and eastern portions of Lawrence county. 

At about one hundred feet above Coal No. VI another coal seam is 
shown in this same hill. The measurement was not in this instance, 
however, direct, and the distance may be somewhat less than has be*en 
given. The coal is worked on the furnace lands. It is four feet thick 
and of fair quality. 

A barren reach of eighty-seven feet — mainly sandstone, intervenes be* 
tween this coal seam and the Cambridge Limestone. This well marked 
stratum is frequently found in two courses from one to twenty feet apart. 
It seems to be so divided here. At one hundred and sixty-seven fee% 
the lower stratum seems to be met. Seventeen feet higher the main 
layer is found, at a height of one hundred and eighty-four feet above 
the Sheridan coal. This limestone completes the section. 

On comparing this section with the one measured in the Hocking 
Valley — page 926, a remarkable agreement will be observed. The bound- 
aries of the Meeker's Run and Monitor Furnace sections are certainly 
the same. Both the coal and the limestone that constitute these bound- 
aries have been followed from township to township, through the whole 
district^ until the identity of each throughout its various exposures has 
been completely established. The interval in the first section between 
these two horizons is one hundred and seventy feet; in the second, it is 
one hundred and eighty-four feet. But it was remarked that the interval 
in the Meeker's Run section was ten or fifteen feet shorter than the 
usual interval* In other words the usual interval between these horizons 
in the Hocking Valley is exactly the same that we find in the Ohio 
Valley. This agreement is certainly surprising* As has been already 
remarked such identity of measure in sections so remote from each other 
would constitute proof of difference rather than of equality of age, but 
here we are obliged to believe that the same number of feet of strati- 



COMBINED SECTIONS FROM 
TICINITI OF HAMBEN JUNCTION, VINTON CO. 

BY 
Dr.LW.BAKER., 



300 

280 
270 
260 

248 

225 
215 

205* 
175 



Kidney Ore 
Wort man Coal 



Coal Thin 



"Satidhlock»Ore 
Coal Thin 



Bobbins Ore 
Gore Flint 
Coal No. ITT A 



>*Boitgh albeit** Ore 
Coal Thin 

Block Ore 
Blue Limestone 

Coal Thin ' 

Wilbur Coal 
Coal No.IIX 2nd. 
Sa ndsto n e& Shale 
Jiloek Ore 
Blue Limestone 
Ely Coal No. XXX 



Ore and Flint 
Coal Thin 

Flint 
Coal Thin • 



JUaTvtlle Limestone 
Often wanting 



THICKNESS, 



125 



105 



.55' 



inOOOQ O u3j 



I I l' I 'TZZ 



mmmm, 



urrori 



/ i ) (,. 



Krn 




Coal Thin 

Vine Grained Sandstone 
Wellston Coal 

Conglomerate Often 
Coal 

Conglomerate in places 

Logan Limestone 

Conglomerate in places ^10^}!m^ 
Itiehland Limestone 

and Flint 

Traces of Coal 
overlying Conglomerate 



%-4 



io-34 



W^0S0& 






.540 



516 



500 



•thickness 



Coal Thin No. VII JL? 



ft)mrl%fl%tfflftii 



350 



330 



313 



300 



u 



Ore 

Buff Limestone 



Coal % No. TTI ? 



Buff Limestone and Ore 

Nodules of Yellow Ore 
Coal Thin 



Sandstone 

Coal N6.VXA 
Kidneys of Ore 

Kidneys of Ore 

Coal , No. VI Straiisville 

"PJtosphorus Ore'* 

Coal No.V 
lire Clay 
Limestone Ore 

Gray Limestone 
Coal No.IV A 




wmmm 







Kidney Or* 

Coal No.IV? 
Tunnel Coal at 
Eagle Furnace, 

Sandstone 
Kidney Ore 



} 



WM£B& 




i-W. 



Kidney Or<* 
Wortman Coal 



IB? 

L.B.fOLGER ENG.01N., 



SUPPLElSlCENTAL REPORT — HANGING BOOK DISTRICT. 933 

fied deposits, shales, sandstones, fire-clays, coals, etc., accumulated in 
these separate localities in the vast lapse of years that one hundred 
and eighty feet of strata require for their growth. Equality of measure 
is not, however, to be inferred for other portions of the district. In 
Greenfield township, Gallia county, the same interval expands to two 
hundred and twenty feet. Both horizons here are perfectly distinct and 
certain, and the interval was carefully measured with the engineers level. 

It will be observed that the whole intervals in the two sections are 
divided in very nearly the same way. Especially a Buff Limestone is 
found in each at a height of about sixty-five feet above the base. The 
connections of this last named horizon are numerous, and it seems al- 
most certain that the Buff Limestone of the Hocking Valley is one and 
the same with the Buff Limestone of Monitor Furnace. There are, 
however, several limestones of this general character in this part of the 
series to the northward, and inasmuch as no direct continuity of the 
stratum has been proved, the identification is not positive. 

This steadiness is all the more surprising when the difference of ma- 
terials that fill the intervals is considered. There are much heavier 
sandstones to the southward than in the Hocking Valley. 

A third section is here introduced that represents with great fidelity 
and minuteness the general stratigraphical order of the series in the 
southern part of Vinton and the northern part of Jackson counties. 
This section was furnished by Dr. L. W. Baker, of Hamden Junction, 
to whose untimely death, reference was made in the letter that introduces 
this Report. This section stands for a great amount of labor, and a more 
thorough and accurate knowledge of the field than any other man has 
ever had. The section was made on entirely independent measure- 
ments from those already reported, but it is in substantial agreement 
with them. In regard to the lowermost two hundred feet, it must be 
granted that there is less certainty than in the other portions. This 
part of the series has not yet received the attention that it merits. 

This report will be concluded with the publication of a number of 
chemical analyses that have been made in the laboratories of the Ohio 
State University during the last two years, of the economical minerals of 
the Hanging Rock District. These analyses will be seen to embrace 
many points of interest and importance both as regards quantity and 
quality. They have been made without expense to the Survey or to the 
State. The analysis of a few limestones outside of the district is also 
introduced here, because they are in process of trial as flux among the 
furnaces of the Hocking Valley. All of these analyses were executed by 
Curtis C. Howard, B. S., now Assistant Profe^or of Chemistry in Star- 
ling Medical College, Columbus. 
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The tables of analyses will be arranged in the fallowing order 

A. Limestones* 

B. Iron ores. 

C. Pig irons, 

D. Coals. 

The limestones and ores will also be taken in geological order. 

A. LIMESTONES. 

A. MAXVILLE LIMESTONE. 

1. Winona Furnace Drift — white variety. 

2. Culver and Stotler^s — white variety — Webb Summit. 

3. Culver and Stotler's buff variety — Webb Summit. 

4. Culver and Stotler r s blue variety — Webb Summit. 

5. Glenford, Perry county. 

MAXVIIXE UMESTONK. 





1. 


2. 


3. 


4. 


5. 


Calcium carbonate ...... ...... .. 


89.31 
1.52 
2.99 
5.91 


82.88 
2.23 

2.68 
11.58 


79.18 
1.96 

16.09 
4.28 


88.71 

.54 

1.18 

9.01 


93.08 


Magnesium carbonate . ...... .... 


1.59 


Iron and alnmina ........... 


1.60 


Silicious matter ......... .... 


3.02 


Moisture ...... ...... .... ...... .. 


.40 














Totals - 


99.63 


99.37 


99.51 


99.44 


* 99.69 


Phosphoric acid .... . ...... ...... 


.12 















Note. — No. 4 was refused by the furnaces at the time these samples were selected ; 
while No. 3 was accepted. This preference is not justified by the analyses. 

B. BLUE OR ZOAR LIMESTONE. 

N A single analysis of the Zoar Limestone is given here. The specimen 
came from the vicinity of Jackson Court House, where this stratum has 
been, and is still extensively used for flux. The sample analyzed repre- 
sents the better grade of the rock from the Young America Furnace 
l&nds. 

Calcium carbonate .... »... . .... 82.47 

Magnesium carbonate „ 1.25 

Iron and alumina » 7.47 

Silicious matter - - ." ...». — 6.46 

Organic matter - — 1.66 

Totals... 99.31 
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C. SHAWNEE OR BUFF LIMESTONE. 

1. Ogden Furnace — Ward township, Hocking county. 

2. ' XX Furnace — Shawnee. 

3. Fannie Furnaoe — Shawnee. 

4. Fannie Furnace — Shawnee. 

5. W. W. Poston's— Nelson ville. 

6. W. B. Brooks's— Nelsonville. 

7. George W. GilPs — Meeker's Run. 
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Calcium carbonate 

Magnesium carbonote 

Iron alumina and manganese . 
Silicioos matter - . 


92.62 

.96 

3.63 

2.91 


81.65 
1.96 
4J9 

10.42 

.65 


87.86 

1.16 

7.27 

3.57 

.38 


78.15 
2.07 
6.81 

11.81 
.61 


85,32 

Trace. 

2,99 

10.12 


72.08 
Trace. 


76.00 


22.23 


19.85 


Moisture - - . ------ .- 




Organic matter. .-- .- 




.86 




1 


Oxide of iron -»--. 










3.91 




Phosphate of alumina »-.. .. 












1.35 


Iron . 














2.40 


Magnesia. . ...... ....... 














Trace. 








100.24 










Totals 


100.12 


99.57 
.34 


99.45 


99.29 


99.22 


99.60 


Phosphoric acid . „. ..--.. 




Manganese oxide ........... 


1.39 



























Note. — The Ogden Furnace sample is exceptionally good, and cannot he assumed to 
represent any large part of the stratum. 

D. CAMBRIDGE LIMESTONE. 



A single analysis of the Cambridge Limestone is given here. The 
sample analyzed was taken from the stock pile of Ogden Furnace. It 
represents the best grades of the stratum in Hocking county. 

Calcium carbonate - .- - --. 90,30 

Magnesium carbonate »«.. .,.-.„ 92 

Iron and alumina - I - 4.42 

Silicious matter 3.67 

Organic matter Trace. 

Total - 99.31 
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E. AMES LIMESTONE* 



Two analyses of this excellent limestone are given. The first sample 
was taken from the stock pile of Ogden Furnace, and the second from the 
outcrop of the stratum on the land of L. D. Linscott, Trimble towns bip, 
Athens county. The analyses fairly represent thi$ stratum. It is cer- 
tainly the purest in composition of the limestones of the Hocking Valley. 



Calcium carbonate 

Magnesium carbonate 

Iron and alumina 

Manganese oxide . . . . 

Silicious matter . . 

Iron, alumina, and manganese 



Totals. 




F. CORNIFEROUS LIMESTONE. 

Two analyses of the Columbus or Corniferous Limestone are introduced 
here. The samples were both taken from Smith and Price's quarries, two 
miles west of the city, and from the particular course called the " smooth 
rock." The first analysis represents the best grade of the limestone, 
and shows this variety to be equal in purity to any limestone of the 
State. The second sample represents courses that lie at a lower level in 
the quarry : 





CD 






U 


o 




cS 









-*3 




o<£ 







a>^4 


pO 




<° S 






o O 


<D 




Ph-S 


c3 




o8§ 

+3 tn 


2 &» 






Si2 

•8 




a- 




02 


W 


©alcinm carbonate ...... .... ...... ...... ...... .... ...... .... .... 


93.28 


81.14 


Magnesium carbonate ...... - ...... ...... . * . . ...... . .... .... .... .. 


2.69 


16.00 


Aluminic and ferric oxides 1 


2.10 


1.08 


Silicious matter .......... .... .... ...... .... .... ...... ...... .. .. 


1.41 


1.94 






Totals.... 


99.56 


100.16 
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B, IRON ORES. 
A. GRAY LIMESTONE ORE— (bAIRB ORE). 

1. Gallia Furnace, Gallia county. 

2. Howard Furnace, Scioto county. 

3. W. B. Brooks, Nelsonville. 
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1. 


2. 


3. 


Silicious matter .... .. 


22.97 

1.69 

.48 

1.12 

2.95 

1.19 

26.28 

.79 

2.63 

30.26 


22.45 

1.91 

.74 

1.32 

2.77 

1.08 

26.22 

.48 

1.72 

31.65 


11.58 


Aluminio oxide .. .... .... .. .... .... . .... 


1.78 


Phosphoric acid .... .... .... ...... 


.60 


Manganic oxide.... .... ...... .... . ^ 


1.55 


Calcic oxide ................ . 


4.47 


Magnesic oxide ......... .-. 


1.23 


Carbonic ccid . .... t . 


28.86 


Sulphur .„ 


.54 


Combined water ........... . 


2.43 


Metallic iron 


35.37 







These analyses all represent the Gray Ore, and the samples analyzed 
could not be distinguished from each other in appearance. The gray 
variety has never had a good name at Gallia Furnace. The amount of 
silicious matter is shown to be excessive. The Nelspnville sample from 
W. B. Brooks's land is fully up to the best standard of the Gray Ore in 
the southern counties. 

B« BUCHTEL OBE. 

Of the ore that lies eighty*four feet above Coal No. VI, on land of 
Akron Furnace Corripany, Bessemer, Athens county, the following anal- 
ysis was obtained : 

Ferric oxide ^ .... 54.52 

Aluminic oxide .,.. , ... 1J52 

Manganese oxide - 1.69 

Calcic oxide , * 11.06 

Magnesic oxide .84 

Calcic phosphate .....* « 1.15 

Silicious matter . .^* ~ 28,21 

Sulphur , .... „ 27 

99.26 

Metallic iron , 38.16 

Phosphorus 34 

The above analysis represents the best grade of the outcrop ore. The 
results of seven analyses, in which only the metallic iron and the silic- 
ious matter were determined, are given below. The samples were taken 
from the stock pile of the furnace during the first month of its operation. 
A more careful selection of ores has doubtless since been made, by which 
the yield would be increased. The samples were all calcined ore. 
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1. 


2. 


3. 


4. 


5. 


6. 


7. 


Metallic iron ..... . ...... .... 


21.19 


26.19 


22.41 


14.95 


28.45 


24.00 


19.02 






Silicious matter 


15.61 


17.8T 


8.88 


7.08 


4.08 


16.77 


17.15 







C. IRON POINT OBE. 

Five analyses of the ore from this valuable seam are given below. 
Most of the samples come from beyond the field considered in the present 
report, but the horizon is well marked in the Hanging Rock District. 
The analyses are not equally complete. 

1. Fannie Furnace, Shawnee— one hundred and five to one hundred and twenty feet 
above Coal No. VI, calcined ore. 

2. Gould and Moore's lands. Carbon Hill— Ward township, Hocking county, one hun- 
dred and thirty feet above Coal No. VI. From weathered outcrop of seam. 

3. Moxahala Furnace, Whitlook Bank. 

4 ( a a tt a 

5. ll tl lt li 





1. 


2. 


3. 


4. 


5. 


Ferrous carbonate ....... ...... .... 






74.66 

6.69 

4.49 

.60 

2.35 

.58 

13 

10.60 


75.17 
3.80 
2.33 
1.82 
8.10 
.67 
.39 
2.43 


76.56 


Alumina ... ...... ...... .... 


8.30 
2.33 




4.82 


Manganese oxide .... .... .... .... -- 




2.95 


Magnesic carbonate ...... ... 


) 23.15 i 


1.87 


Calcic carbonate ...... ...... ...... 




3.86 


Phosphoric acid ...... . ...... .... .. 


.67 

.39 

2.43 


.83 


Sulphur...... ....... .......... .... 


.52 


Silicious matter ................ 


19.65 


2.73 


Organic matter ...... .... .... ...... 


2.63 


Water ....................... 










3,80 


Sesquioxide of iron ...... ...... .... 


75.17 

1.82 
8.10 

52.67 


57.23 








Magnesic oxide.... ................ 








Calcic oxide...... . ...... ...... .... 










Metallic iron .. ...... ... .... 


40.06 


36.04 


36.28 


36.96 







C. PIG IRONS. 

The results of four analyses of the iron made by Star Furnace, Jackson 
county, will be found below. This furnace uses native ores solely and Jack- 
son Shaft coal for fuel. There is no other furnace district of the State 
in which all the materials that go into the stack are derived from the 
immediate neighborhood. Some use Lake Superior or Missouri ores, 
and some use Connellsville coke in connection with the native supply, 
but no foreign materials are here employed, 
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Silica.. . .. .................... ........ 


3.73 
2.62 


3.59 
3.28 


3.81 
2.65 


3.66 


Graphitic carbon .-... 


2.49 


Combined carbon ...... ...... ... .... .... .... ...... 


.40 
.53 


.29 
.40 


.38 
X3 


.20 


Phosphorus . . . .. * . »--. 


.56 


Sulphur .. 


.08 


.12 


.11 


.14 







D. COALS. 
The analyses of two seams of coal from the district will conclude this 
list. The firat one is Coal No. Via, from lands of the Hamden Furnace 
Company, Vinton coimty. The coal lies in three benches, as does Coal 
No. VI. At the time of the analysis this seam was supposed to be the 
Nelsonville coal. It lies seventy-three feet above the Gray Limestone. 
It was afterwards shown, however, that the Nelsonville coal was present 
in the section, though in rather small volume, at forty-three feet above 
the limestone and the Hamden Furnace coal, as the present seam may 
be designated, was proved beyond question to be No. Via. It will be re- 
membered that for a large area here the last named coal is much more 
important than the Nelsonville seam. 

1. Top bench. 

2. Middle bench. 

3. Bottom bench. 





1. 


2. 


3. 


Moisture ........... ...... .......... 


5.29 
31.24 
48.03 
15.44 


5.19 
31.95 
54,03 

8,83 


5.87 


Volatile matter ... . ... . .... .... . 


35.63 


Fixed carbon. .. .... . . . . 


45.89 


Ash ... . .... .................. . .. 


2.61 


I n 




Totals 1 „ ........ 


100. 


100. 


100. 






Sulphur .. „.«,„...................,.«,...... ...» 


2.58 


1.93 


.94 






Specific gravity * ......... 


1.47 


1.44 


1.31 







The second series of analyses is of the great seam (No. VI) in its best 
development at Straits ville. The samples were furnished by Moss? and 
Marshall, proprietors of Bessie Furnace. They were taken from the 
mines of the Straits ville Mining Company — J. S. Doe and Co., lessees, 
upon the coal of which the furnace was then running. A diagram is 
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appended to show the general structure of the seam. The samples were 
taken at intervals of about one foot, and are numbered from the top 
downward. 

Structure of the Great Seam at Stbaitsviixe. 

FT. IN. 

1. Coal m :. 2 

2. Parting ..„ „ .-. 2 

3. Coal „ , * 2 

4. Farting .-. 4 

5. Coal... , 4 

6. Clayparting .., „ 6 

7. Coal 2 

The analyses are as follows : 





1. 


2. 


3. 


4. 


5. 


6.* 


7. 


8. 


Moisture 

Volatile matter 

Fixed carbon 

Ash 


5.62 
33.99 
58.35 

2.04 


4.56 
31.66 
61.22 

2.56 


5.50 
30.05 
&7.70 

6.75 


5.98 
31.37 
59.61 

3.04 


6.01 
31.12 
53.04 

9.83 


3.90 
35.03 
56.94 

4.13 


4.15 
35.51 
54.15 

6.19 


4.52 

36 08 

52.60 

6.80 






Sulphur 


100.00 
1.02 
1.28 


100.00 

.62 

1.27 


100.00 

.94 

1.32 


100.00 

.98 

1.27 


100.00 

.71 

1.27 


100.00 
1.04 
1.30 


100.00 
2.21 
1.33 


100.00 
1.32 


Specific gravity 


1.32 



The average percentage of sulphur is 1.12. 

A few words will be added in regard to the determination of the dip of 
the strata. Many determinations of direction and amount have been 
made in different parts of the district during the progress of this exam- 
ination, but the want of space excludes them from the present report. 

A graphic method of determining this important factor in geological 
/exploration, has been kindly furnished by Prof. E. W. McFarland, of the 
Ohio State University. It has been found so intelligible and so service- 
able, and is so simple and beautiful withal, that it is appended here. 
It is a valuable contribution to stratigraphical geology. By the aid of a 
map on which the elevations of definite horizons, like coal seams or lime- 
stones, are marked, the direction and amount of dip can be readily de- 
termined. The excellent map of the Hocking Valley^coal field, by W. 
H. Jennings, Esq., of Columbus, gives numerous elevations of the great 
seam above Lake Erie, which can be used in these calculations. 

A Graphic Method of Determining the Direction and Amount of Dip in Coal 

and Kock Strata, 

"Join on the map three points in some stratum, the elevation of these points ahove a 
given base (e. g. Lake Erie, or tide-water) being known, or make a triangle similar to 
that on the map. Find the elevation of each of the two higher points above the lowest ; 
at right angles to the line joining the two higher points, set off their respective heights 
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above the lowest point (using any convenient scale); join the upper extremities of these 
lines and extend this connecting line till it meets the line passing through the feet of 
the perpendiculars ; from the point of intersection, draw a line to the lowest station 5 
from the highest station draw a perpendicular to the last mentioned line, and call this 
line A ; draw a meridian through the highest point, then the angle between this meridian 
and the line A will be the direction of the dip. 

"To find the angle of the dip, make a right angled triangle, with the line A for a base 
and the difference between the highest and lowest points, for the perpendicular j then 
the angle at the base is the amount of the dip. All this is to be done by simple measure- 
ment. If the dip per mile is required, divide the difference between the highest and low- 
est points in feet by the number of miles in A, But in all cases where the dip is but 
slight, it is better to divide the perpendicular of the last named triangle by the base, 
both in feet ; the quotient is the natural tangent of the angle of the dip/ 7 



CHAPTER XC. 
GEOLOGY OF BROWN COUNTY. 



BY K. HKRZER. 



[Note. — The surrey of Brown connty was exeented in 1871 by fiev. H„ Herzesr, and 
some of $he facts transmitted by him are embodied in the present report.— E. 0.] 
/ ' 

Brown county' is bounded on the nortli by Clinton and Highland coun- 
ties, on the east by Highland and Adams, on the south by the Ohio 
Riyer, and on the west by Clermont county. 

Its geology agrees almost exactly with that of the last named county. 
All the general statements made in regard to Clermont county can be 
applied, without change, to Brown. Both of them agree in containing, 
beside the deposits of the Drift period, but a single geological formation, 
viz., the Cincinnati Group. In xange they vary slightly, the very sum- 
mit of the series beinf attained in Eagle township, Brown county, in the 
north-eastern corner. At a few points in this township, there is evidence 
of the former presence of tho cliff limestone, in the characteristic red 
clays that result from fits decomposition. It is possible that the cliff 
limestone (Upper Silurian) will yet be found in place in the highest 
lands east of Fincastle. The ground is certainly very nearly high 
enough to catch it. It is found in force as soon as the Adams county 
line is reacted, but thus far no bedded rocks have been discovered of 
Upper Silurian age in Brown. 

The upper beds of the Cincinnati Group, on the east side of the county, 
are distinguished from the middle and lower portions of the series by a 
change of name. Instead of being counted with them as Blue Limestone, 
they are called Gray Limestone, their color being decidedly lighter than 
that of the typical beds. There is no doubt that with this change of 
color appreciable changes of chemical constitution are associated. It is 
held by some that the soils of the Gray Limestone lands are somewhat 
more productive than those derived from the lower portions of the series. 
The upper limit of the rocks of the county has been found, in the base 
of the Upper Silurian formation. The lower limit almost exactly coin- 
cides with the geological horizon of Cincinnati. The trilobite Trinudem 
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concentricus that is so characteristic of the lower beds of the Cincinnati 
formation, is found abundantly at the base of the river hills at Higgins- 
port and at Ripley, and extends upward from that level through the 
usual interval. The section, in fact, at these points, duplicates the Cin- 
cinnati section almost exactly. The same fossils are found, and in the 
same abundance. Orthis lynx and Orthis tinuata are no where better de- 
veloped than at the summits of these sections. 

The horizon of Orthis retrorsa Salter (Orthis Carleyi, Hall) is reached at 
Arnheim, in the banks of Straight Creek. From this point the dip is 
quite rapid to the eastward. All the characteristic fossils ipf the Leb- 
anon beds are found in the neighborhood of Fayetteville as well as upon 
the eastern side of the county. 

The Drift deposits of the county are the same as those already described 
in Clermont and Highland counties. The most characteristic feature is 
the compact white clay that covers the flat lands in the northern town- 
ships of the county. It is six to ten feet in thickness, and contains a 
great many scratched and glacially polished fragments of Blue Lime- 
stone rock, as well as representatives of the granitic series of the north. 
There are but very few large bowlders in the county. One of the most 
conspicuous is found in the immediate neighborhood of Fayetteville. 
Under the white clay is the seam of iron ore described in the reports al- 
ready referred to. It seems to mark the epoch of the forest bed of the 
Drift. We are certain that there was an advance of glaciers over this 
region, for we find the limestone well polished in place in the adjoining 
townships of Highland county. No bank gravel is found in the county 
except in the main valleys. It is, of course, abundant there in the 
usual terraces. It is often cemented in immense blocks through the 
agency of the lime water that percolates it. An example of this Drift 
Conglomerate is seen in the massive and striking cliffs at the mouth of 
White Oak Creek, near Higginsport. 

The soils of the county are of the usual character for these areas. The 
flat lands already referred to, are covered with a considerable depth of 
clays, rich in all the elements of vegetable growth, except organic mat- 
ter. They are, of course, stubborn and intractable in certain seasons 
and under certain management; but they are rich in agricultural possi- 
bilities, and will, under a wise culture, some day be transformed into 
gardens. What these possibilities are, is often hinted at in the insulated 
portions of these white clay flats^ where organic matter has accumulated. 
We find in such spots soils of the highest excellence and durability. As 
the Ohio Valley is approached, the native soils formed from the decom- 
position of the Cincinnati shales and limestones are quite largely repre- 
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sented in the slopes of the hills. These slopes, have all the excellence 
that belong to such an origin. They constitute some of the strongest 
and most durable tobacco lands of the State. This crop is limited, so far 
as successful culture is concerned, to limestone lands. Sometimes the 
proper soils are found in decomposed limestone gravels, but oftener in the 
weathered outcrops of rocks in situ. 

As in the other counties of this range, the water supply is not wholly 
satisfactory, but the condition in this respect is somewhat better than in 
Clermont. In the flat lands the "only safe and sufficient supply toiust be 
derived from cisterns. 

The surface of the county, through its central and southern townships? 
is highly diversified. Several tributaries of the Ohio have cut deep 
valleys, and descend them with a comparatively rapid fall. 

The most considerable topographical feature of the county is the 
valley of* White Oak Creek. Straight Creek and Eagle Creek rank 
nemt in size and importance* 
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ERRATA. 

JfoTE*— It w&s found impossiDle to submit proofs of the reports, in which tfae following typographical 
and other errors occur, to their respective authors for revision. 



Page 292, seventeenth line from top, for " finely," read " firmly /' 
" 296, fifth line from bottom, for " top," read " tap." 
" 297, fourth line from top, for " top," read "tap." 
" 297, sixth line from top, for " swamps," read " stumps." 
" 300, sixth line from bottom, for " roads," read "road," 
" 300, ninth line from bottom, for "north," read " south." 
" 305, seventh line from bottom, for "their," read " thin." 
" 306, fifteenth line from top, for " brands," read " bands." 

" 308, fourth line from top, between "feet " and " above," insert " commencing*" 
" 308, seventeenth line from bottom, for "distribution," read "distillation." 
" 309, thirteenth line from top, for " contributes," read " constitutes." 
" 314, second line from top, for " level," read " local." 
" 315, fifteenth line from top, for " transposing," read "transporting/* 
" 318, eighth line from top, for " center," read " county." 
" 318, sixteenth line from top, for "northeast," read " southeast." 
" 319, sixth line from bottom, for "northward," read " southward." 
" 321, ninteenth line from top, for " thirty," read " three hundred." 
" 324, ninth line from top, for " northeast," read " southeast." 
" 325, third line from bottom, for " northward," read " southward." 
" 325, ninth line from bottom, for "space," read " spur." 
" 326, eleventh line from top, for " north," read " south." 
61 326, twelth line from top, for "northward," read southward." 
" 328, tenth line from bottom, for " pigments," read "fragments." 
" 328, eleventh line from bottom, for "irregular," " angular." 
" 330, third line from top, for " northward," read " southward." 
" 331, third line from bottom, for "elevation," read " relations." 
" 333 ; third line from bottom, for " where," read " when." 
" 337, bottom line, between " here " and " in, ?; insert " as." 
" 337, seventh line from bottom, for " covered," read " cause." 
" 337, tenth line from bottom, for " covered," read " caused." 
" 338, eleventh line from bottom, for " Folbs," read " Kobe's." 
" 339, ninth line from top, for " limestone," read " sandstone." 
" 339, seventh line from bottom for " hills," read " wells." 
" 340, tenth line from top, for " Bedford," read " Cleveland." 
" 340, eighteenth line from bottom, for " advance," read " absence." 
" 344, thirteenth line from bottom, for "well has," read " wells have." 
" 344, eleventh line from bottom, for " eighty" read "forty." 

<* QA.~\ HAnrkTirl Ittia frrmi tnn fnr tl w a! 1 . ,? r Aarl { * ^cp,11«. ,? 
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Page 34&, ninteenth line from top, for " Genoa, 77 read " Cbnn? 5 
•' 346, eighth line from top, for " eighty-eight, 57 read " eighth 
u 346, thirteenth line from top, for " Hard, 55 read " Hurd? 5 
" 346\, twenty-second line from top, for " covered, 77 read " caused. 77 
%i 349, ninteenth line from top, for " northern, '* read " north western.* 7 
" 351, eleventh line from top, for "north, 77 read " south*' 7 
" 352, fifteenth line from top, for " foundation, 77 read " formation, 77 
" 484, seventeenth line from top, for " where/ 7 read " whose*** 
" 520, sixth line from top, for " working, 77 read " resting. 77 
" 521, sixth line from top for " north, >7 read " south? 7 
" 525, ninth line from bottom, for " third, 77 read "thin, 77 
" 528, fifth line from top, for <c forming the, 75 * read "form of? 5 
" 529, ninth line from top, for " north Ward, 57 read " southward.' 7 
" 533, eighteenth line from top, for " subdivision, 7> read " subsidence? 5 
" 533, fourteenth line from bottom, for " combination, 77 read " continuation, 57 
" 534, sixteenth line from bottom, for " north, 77 read " south. 77 
" 537, second line from top, for " abrasion, 77 read " absence. 75 
" 537) second line from bottom, for " north, 75 read " south.' 5 
' " 548, twenty-first line from bottom^ for " Shopter, 77 read "Bhipler? 5 
%i 548, nineteenth line from bottom, for w fine,' 5 read " fair. 57 
" 549, second line from bottom, for " separated/" read " represented?* 
" 551, third line from top, for " Mort 5 s, >5 read " MottV 7 > 

" 551, tenth line from bottom, for " Dagger , >7 read " Daggen? 7 
" 553, sixth line from bottom, for " represented, 57 read " separated,'* 
" 554, twelfth line from top, for " remarkable, 77 read " workable.' 7 
" 555, fifth line from top, for " recovering, 77 read "securing.'* 
u 555, fourteenth line from top, for " probably/ 7 read " possibly?* 
u 560, thirteenth $ne from top, for "buried, 75 read "burned? 7 
" 561, nineteenth line from top, for "disappearance,' 7 read " appearance* 
u 567, sixteenth line from bottom, for " their, 75 read " thin. 57 
" 571, thirteenth line from top, for " thick vein/* 7 read " thickness. 77 
" 57t> sixteenth line from bottom, for " Imley,'* read " Insley?* 
" 667^ .twenty- third line from top, for "interspersed," read " interposed $ y7 for " same 

stem, 77 read " sandstone. 57 
« 669, thirteenth line, for "7, 77 read "3?* 
• u 677, second table, transpose "22,9©? 5 and U A0 } 7> and for "kon phosphate,* 5 read 
" lime phosphate?* 
u 690, first line, for " firmly, 57 reM "finely?* 
" 690, sixth line from top, for "round, 77 read "sand?* 
u 694, twenty-second line from top, for " north, 77 read "south. 7 
*' 695) second line, for " west,* 5 read " ie east? 7 
u 699, twenty-third line from top, for "north,* 7 read "south. 55 
* ( 699, thirty^first line from top, for " northward, 7> read "southward? 7 
*' 708, third line from bottom, for " nominal, 77 read "normal. 75 
" 710, twelfth line from bottom, for " north, 77 read " south? 7 J 
** 714^ twenty-second line from bottom, for "villages, 57 read "valleys? 7 



